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Chapter 1 - Introduction

1.1 Background and Objective

1.1.1 Background

The Snohomish County Drainage Manisabne of the three main components of@oeinty s
stormwater regulations developed to meet the requirements 20i&lational Pollutant
Discharge Elimination System (NPDES) municipal stormwater perifie other two
components are relevant chapters of Snohomish County code (priGlaates 30.63A and
30.68B SCQ and the Snohomish County Engineering Design and Development Standards
(EDDS).

1.1.2 Stormwater and Low Impact Development

Low impact development (LIDis a stormwater and land use management strategy that strives to
mimic predisturbance hydrologic processes of infiltration, filtration, storageporation, and
transpiration by emphasizing conservation, use efitmnatural features, site planning, and
distributed stormwater management practices that are integrated into a project design. The goal
of LID is to prevent measurable physical, cheshor biological degradation to streams, lakes,
wetlands, and other natural aquatic systems fsoourringas a result ofievelopmenactivity on
commercial, residential or industrisites.

This manual and Snohomish County's drainagdamtidisturbing activity codes operate at the
project scale. At that scale, amdrh theperspective of drainagengineering anglan review,
stormwater LIDand conventional stormwater management have a fair amount in common.
StormwatelLID reliesheavily oninfiltration of water into soilwhich is well understoodnd
incorporated into both conventional stormwater facilities (such as infiltration ponds) and LID
facilities and materials (such as bioretention systems and permeable pavement).

There is mub discussion of the need for incorporating stormwater LID into waterstedd
actions such as land use plannifighe Drainage Manual is not invoked in waterskeale land
use planning, bugven at the project scale themeopportunitesto incorporateconcepts of LID
at the project planning and early design decision proce§x#sg so could provide a
considerable departure frotonventionaktormwater managemenkor example, decisions
about where to locate a building on a lot and decisions abiwert laind surfaces that will be
installed can affect the feasibility of installing-site stormwater infiltration or dispersion
trenches. Such decision processes are withiedbpeof "site-scale” regulationsuch as a
drainage codebut a given decisioprocesgould drive quite different outcomes depending on
how the decisions within it are sequenced.

1.1.3 Objective of this Manual

The objective of this manual is et forth requirements fadentifying, selecting, designing, and
implementing stormwater management best management practices (BMPs) required by
Snohomish County codes, primarily Snohomish County Code (SCC) Tile/@fied
Development Code, Chapter 7.58C- Water Pollution Cotrol, and Chapter 7.54 SCC
Maintenance of Constructed Stormwater Control Facilitielsis manual also provides additional
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nonbinding guidance and recommendationghese BMPs.The requirements set forth in this
manual apply within the unincorporatacea of Snohomish County.

If any conflict exists between the requirementslefinitionsin this manual and those set forth in
applicable chapters @buntycode,therequirements and definitions in thede shall control.
Similarly, if any conflictexists between thequirements or definitions &ohomish County
Engineering Design and Development Standards (EDDS Jwswhénual, the requiremenésd
definitionsof the EDDS shall control.

The purpose of the stormwater management BMPs containled imanual is t@ontrol the
guantity and quality of stormwatdischargeproduced by new developmergdevelopment

and activities at currentlgieveloped propertiesuch that thelischargegsomply withstatewater
guality standards amdb not impaibeneficial uses of the receiving waters. Ftatewater

quality standards include: Chapter 1230 WAC, Water Quality Standards for Ground Waters
of the State of Washington; Chapter 42tBLA, Water Quality Standards for Surface Waters of
the State of Washgton; and Chapter 17304, Sediment Management Standards.

This manual may also be helpful in identifying options for retrofitting BMPs as mitigation in
areas of existing development. Staaldne retrofitting projects may or may not fit neatly into the
criteria and decision processes set forth in this manual. The developer is responsible in all cases
to determine all applicable code and manual requirements.

It is not the intent of this manual to preclude alternative enginesoingions to design

situatins. It is expected that the professional engimekbring to each project the best of

his/her skills and abilities to see tliaé project is thoroughly analyzed and designed correctly,
accurately, anth compliance with generally accepted engineeriragfces. Alternative®
standard plans, specifications, and design details found in this nvatileed accepted if they

meet or exceed the performance of these standardstermined by the county. Engineers are
encouraged to be innovativEheburden of proof, however, is on the engineer to document that
his/herinnovations meet or exceed the performance of the standards.

This manual is based on the premise that development and redevelopment shall not negatively
impact adjacent and/or downstrepnoperty ownersnor degradgroundwater or the natural
drainage system, including but dimbited to streams, ravines, wetlands, potholes, and rivers.
Further,development activities should not impact adjacent and/or downsfnegarty owners

in a detrmental manner compared to the predevelaymedlition.

It is not the intent of this manual to maBaohomisiCounty a guarantor qrotector of public

or private property with regatad land developmergctivities. Through this manuanohomish
County iscomplyingin partwith the NationaPollutant Discharge Elimination System (NPDES)
Phase 1 municipat@mwaterpermit. Where requirements in this document are also covered in
any other lawgprdinance, resolution, rule or regulation of any kind the maticdvelaw shall
govern.

1.2 Organization of the Snohomish County Drainage Manual
The Snohomish County Drainage Manual is divided smaolumes.

Volume | of this manuallescribes theequirements of Snohomish County code (SCC) that are
satisfied by the use of this manual, including a detailed description pin&éAinimum
Requirements set forth @hapter 3G3A SCC. Volume | alscsets forth the processes to
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determine appropriate BR& to meet these requirements, and contains additional information and
requirements referenced by Snohomish County code.

Volume Il containsBMPs for stormwater managemehitring and immediately following the
period of construction or land disturbancénese BMPs argypically referred to agrosion and
sedimentatiorcontrol BMPs, or ESC BMRs

Volume Il containshydrologic analysisnethodsand BMPs to control flow volumes from
developed sitesThese BMPS are typically referred to as flow control BMPs.

Volume IV containsBMPs toprevent ominimize pollution generated by potential pollution
sources at developed sitéBhese BMPs are typically referred to as source control BMPs.

Volume V containsBMPs to treat runoff that contains sediment or other paitataom
developed sited'hese BMPs are typically referred to as treatment BMRdume V also
contains maintenance requirements applicable to all flow control and treatment BMPs.

Volume VI containspecificmaintenance standards tbe stormwater floncontrol and
treatment BMPgresented in Volumes Il and.V

1.3 Organization of Volume |

Chapter 1 of this volume explains the contents of the volume and presents additional general
information about stormwater, best management practices, and state aabrégagations that
may apply to construction projects in Snohomish Cau(itiote: State and federakgulations

are not administered by tlteunty,)

Chapter 2 of this volume describes the Minimum Requirements for stormwater control and site
development for all new development and redevelopment in the coungguaedin SCC
30.63A300and SCC 3®3A.310. This chapter also provides additional exaiary information
about how to determine the requirements applicable to any particular land disturbing activity or
development project.

Chapter Zontains detailed information about the preparation of Stormwater Site Plans

Chapter 4 contains detailed information about the selection of flow control and stormwater
treatment BMPs that may be required.

Specific information about the desigronstructionand maintenanaaf required BMPs is
contained irvolumesll through M of this manual.

Appendices are included to support these topics.

1.4 How to Use this Manual

Peoplewho areapplying to Snohomish County faland development permirr drainage plan
approvalshould read all o€hapterl andChapters 2.through2.4 ofthis wlumein orderto
determine the Minimum Requiremerigplicable to the proposed proje¢taving determined

the applicable requirementpplicantsshould read the chapters of this volume and Volumes Il
throughV related to these requiremend determine the BMPs that will be used for the project

Modifications and waivers of the requirements of this manual may be approved by Snohomish
County according to SCC 3BA.830 through SCC 363A.842.
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People who are required by Chapter 7.53 SCC to implement source control BMPs at sites with
existing development should read Volume IV and, for the contretasfion andediment

pollution, Volume II. People who are required by Chapter 7.54 SCC to ingpecinaintain

their stormwater flow control or treatment facilities should regevolume V,Chapter 4.6and
Volume VI

The Snohomish Counepartment of Planning and Development Serweelssite has

i nf or mat i on lamdhusepemitting pooass, ingludieg online permit information
Permit information can also be obtained by cald2§3883411or visiting the Planning and
Development Services Permit Counter at 3000 Rockefeller Ave, SecondEleosttWA.

1.5 Development of Best Management Practices for Stormwater
Management

1.5.1 Best Management Practices (BMPS)

Adverse impacts of development and redeveloprenprevented or minimizetrough the
application of Best Management PractiBMPs). BMPsare definedn Chapter 7.53 SC@&s

physical objects, structures, managerial practices, or behaviorsyhiesit used singly or in
combination, eliminate or reduce the introduction of cmmtants to stormwater, receiving

waters, or groundwater. They are defined in Chapter 30.91 SCC as physical, structural, or
managerial practices which have gained general acceptance for their ability to prevent or reduce
public safety impacts and other @mwmental impacts, and which are adopted in the Snohomish
County Drainage Manual, or approved by the direct@radhomish CountiPlanning and
Developmentervices.

Generally speakind®dMPscan be categorized asosion control BMPd]ow control BMPs

source control BMPs, and treatment BMBMPs that involve construction of engineered

structures are often referred to as facilities in this manual. For instance, the BMPs referenced in
the menus o¥olume V,Chaper 3 are called treatment facilities.

The primary purpose of using BMPs is to protect beneficial uses of water resources through the
reduction of pollutant loads and concentrations, and through reduction of discharges (volumetric
flow rates) causing streaamannel erosion.

1.5.2 Source Control BMPs and Erosion and Sedimentation Control BMPs

Source control BMParedefined specifically in Chapter 7.53 SCC as structures, equipment,
supplies, or operations that are intended to prevent pollutants from canarmgpntact with
stormwater through physical separation of areas or careful management of activities that are
sources of pollutants. Source control BMPs to be used for compliance with Chap®€T.53
andChapter3063A SCC are set forth in Volume IV dhis manual.Historically, erosionand
sedimentatiorcontrol (ESC)BMPs have beekept as a separate class, probably due to the fact
that they have been required primarily through the regulation of construction and land
development. However, many ESC BMi&te essentially source controls for a particular
pollutant (sediment) Alternatively, a single BMP (such as coveriegposed or stockpitesoil

with mulch) could be considered an ESC BMP afoastruction site and a source control BMP at
an existing devieped site with exposed soil.
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1.5.3 Treatment BMPs

Treatment BMPs include facilities that remove pollutantpimgesses such as sedimentation
adsorptionfiltration, biological uptakeand phytoremediationTreatment BMPs can accomplish
significant lewels of pollutant load reductions if properly designed and maintained.

1.5.4 Flow Control BMPs

Flow control BMPs typically control the rate, frequency, and flow duration of stormwater
surface runoff. The need to provide flow control BMPs dependBeosze and type of the

proposed projectGenerally speaking, the amount of impervious surface in a development is the
biggest factor in determining the amount of runoff generated. The primary means of controlling
the stormwater flow that is generated areedgon (slowing the flow rate of surface runoff),
infiltration, and, to a lesser degree, evapotranspiration.

The concept of detention is to collect runoff from a developed area and release it at a slower rate
than it enters the collection system. Theustl release rate requires temporary storage of the
stormwater generated from the developed afidee volume of storage needed is dependent on

1) the size of the drainage area; 2) the extent of disturbance of the natural vegetation,
topography, and soilnd creation of effective impervious surfaces (surfaces that drain to a
stormwater collection system); and 3) how rapidly the water is allowed to leave the detention
pond(i.e., the target release raktes

Thedetention design standard in this manual is called a "flow duration” standard. Instead of
matching thegre-development and posievelopmenpeakstormwaterflow rates related to

rainstorms of certain recurrence intesyahe flow duration standard reqgesr matchingfor
predevelopment and pedéevelopmentonditions the amount of time (the duration) at which
specific flow rates are exceeded. For example, if one of the specific flow rates for a project is
100 gallons per minute, and modeling with mangrgeof rainfall records indicated that this flow
rate was exceeded 10% of the time in the predevelopment condition, the detention facility would
need to be designed so that flow from the development does not exceed this duration statistic.

The size offlow controlfacilitiescan be reduced byeducingthe extent to whichative
vegetation and soil oa sitearedisturbed reducing the amount impervious surface included in
the development, and using low impact development (BMPs Some LID BMPs are
included in this manual, and others can be incorporated into projects in Snohomish County
provided that code requirements and standards are met.

155 Low Impact Development (LID) BMPs

Low impact development (LID) is the preferred and commasigd approacto land

development in Snohomish County. To this end, the Drainage Manual contains a number of LID
BMPs, which are distributed stormwater management practices, to be integrated into project
design, that emphasize pilesturbance hydrologic processes diliration, filtration, storage,
evaporation and transpiration.

LID BMPs are used in various steps in the process of developing a Stormwater Site Plan for a
development project. Some of the LID BMPs must be considered if the designer is using the
“BMPt 1T i@pproach for compl i an-cOaSiebtorrnwatéri ni mu m
Management. In addition, most of the LID BMPs can be used to comply with Minimum
Requirement 6 (Runoff Treatment), Minimum Requirement 7 (Flow Control), or both. Finally,
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some otthe LID BMPs may provide ancillary treatment or flow control benefits even if they do
not specifically contribute to compliance with Minimum Requirements 6 or 7.

Table 1.0presents the LID BMPs found in this manual, and for each BMP states whether it can
be used to comply partially or fully with Minimum Requirement 6 (Runoff Treatment) or
Minimum Requirement 7 (Flow Control), and whether it may provide ancillary treatment or flow
control benefit even if it cannot be used to comply with Minimum RequirenBemts. Section
2.5.5 of this volume sets forth the decision process for Minimum Requirement 5 and the BMPs
that must be considered for compliance with that requirement. Detailed information for BMPs
T5.10A, T5.10B, and T5.10C is presented in VolumeQHapter 3 of this manual; detailed
information for all other BMPs iffable 1.0s presented in Volume V, Chapter 5.

It should be noted that the Minimum Requirement 5 credit for LID BMPs showalle 1.0

only applies to the BMP list approach for compliance with this requirement. In this approach the
designer selects particular LID BMPs from a list using a prescribedidn process.

Al ternativel vy, using the “hydrologic perfor ma
specific postdevelopment flow control standard through using LID BMPs but without constraint
on the specific LID BMPs chosen. The hydrologidpenance standard approach may be used

to comply with Minimum Requirement 5 for all projects to which the requirement applies. The
BMP list approach is restricted to use on projects to which only Minimum Requiremebts 1

apply, or on projects to whidilinimum Requirements 49 apply and which take place within

an Urban Growth Area or outside an Urban Growth Area on a parcel less than 5 acres. Section
2.5.5 of this volume sets forth the details of both of these approaches.
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Table 1.1

Minimum Requirement credit and ancillary benefits of LID BMPs

BMP Minimum Requirement (MR) Credit Additional benefits / Comments
On-site Runoff Flow
(MR 5 list | treatment control
approach) (MR 6) (MR7)

BMP T5.10A Downspout Full Infiltration Systems Yes No Yes Use restricted to residential roofs classified as-non
pollution generating. Runoff from pollutien
generating roofs must be routed through full
dispersion or bioretention designed to meet MR 5,
with overflow routed to a treatment system designe
to meet MR 6.

BMP T5.10B Downspout Dispersion Systems Yes No Yes Use restricted to residential roofs classified as-non
pollution generating. Runoff fro pollution
generating roofs must be routed through full
dispersion or bioretention designed to meet MR 5,
with overflow routed to a treatment system designe
to meet MR 6.

BMP T5.10C Perforated Stubout Connections Yes No No Use restricted to residentiadofs classified as nen
pollution generating. Runoff from pollutien
generating roofs must be routed through full
dispersion or bioretention designed to meet MR 5,
with overflow routed to a treatment system designe
to meet MR 6.

BMP T5.11 Concentrated Flow Dispersion Yes No Yes Could provide ancillary runoff treatment benefit.

BMP T5.12 Sheet Flow Dispersion Yes No Yes Could provide ancillary runoff treatment benefit.

BMP T5.13 PosConstruction Soil Quality and Depth Yes No Yes Could povide ancillary runoff treatment benefit.

BMP T5.14A Rain Gardens Yes No No Could provide ancillary runoff treatment and flow
control.

Use to satisfy MR 5 is restricted to projects where
MRs 69 do not apply.
BMP T5.14B Bioretention for Osite Stormwater Yes No Yes Could provide ancillary runoff treatment benefit.

Management
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Table 1.1, continued
Minimum Requirement credit and ancillary benefits of LID BMPs

BMP Minimum Requirement (MR) Credit Additional benefits / Comments
On-site Runoff Flow
(MR 5 list | treatment control
approach) (MR 6) (MR7)

BMP T7.30 Bioretention (without underdrain) Yes Yes Yes

BMP T7.30 Bioretention (with underdrain) No Yes Yes If the underdrain is elevated within a base course 0
gravel, thebioretention facility will also provide somg
modest flow reduction benefit that will help achieve
MR 7.

BMP T7.30 Bioretention (with underdrain and liner) No Yes No Could provide ancillary flow control benefit.

BMP T5.15 Permeable Paveméwithout underdrain) Yes Yes Yes Additional treatment medium required under
pavement if native soil does not provide treatment
pavement system is intended as treatment method

BMP T5.15 Permeable Pavement (with underdrain Yes No Yes Could provide ancillary runoff treatment benefit.

elevated within base course)

BMP T5.15 Permeable Pavement (with underdrain & No No Yes Could provide ancillary runoff treatment benefit.

near bottom of base course) Flow control benefit applies to MR 5 compliance if
hydrologic performance standard approach is used

BMP T5.30 Full Dispersion Yes Yes Yes

BMP T5.16: Tree Retention and Tree Planting No No Yes Flow control benefit applies to MR 5 compliance if
hydrologic performance standard approach is used

BMP T5.17: Vegetated Roofs No No Yes Feasibility of this BMP is not dependent on soll
permeability or adequate depth to groundwater.
Flow control benefit applies to MR 5 compliance if
hydrologic performance standard approach is used

BMP T5.18: Reverse Slope Sidewalks No No Yes Flow control benefit applies to MR 5 compliance if
hydrologic performance standard approach is used

BMP T5.19: Minimal Excavation Foundations No No Yes Flow control benefit applies to MR 5 compliance if

hydrologic perfomance standard approach is used.
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Table 1.1, continued
Minimum Requirement credit and ancillary benefits of LID BMPs

BMP

Minimum Requirement (MR) Credit

Additional benefits / Comments

On-site
(MR 5 list
approach)

Runoff
treatment
(MR 6)

Flow
control
(MR 7)

BMP T5.20: Rainwater Harvesting

No

No

Yes

Feasibility of this BMP is not dependent on soll
permeability or adequate depth to groundwater.
Flow control benefit also applies to MR 5 complian
if hydrologic performance standaaghproach is used.

BMP T5.40: Preserving Natural Vegetation

No

No

No

Use of this BMP inherently reduces the amount of
mitigation needed to meet these requirements of M
5,6,and 7.

“ Rgervenatural vegetaton (especially forested
areas)asmuchaspossi bl e” i s o0ng¢
principles required in preparation of the Stormwate
Site Plan to meet MR 1, as described in Volume |
Chapter 3 of this manual.

BMP T5.41: Better Site Design

No

No

No

No credit for compliance with MRs 5, 6, or 7,
although use of this BMP inherently reduces the
amount of mitigation needed to meet these
requirements.

The first three design guidelines in BMP T5.41 are
required principles in developing the Stormwater S
Plan in accordance with Volume I, Chapter 3ho$
manual.
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1.6  Relationship of this Manual to Federal and State Regulatory
Requirements

1.6.1 Introduction

This section describes some of the federal and state regulations and permits that mayaapply to
project depending on the nature of the project and site characteristics. Snohomish County does
not have a direct role in implementing these regulations origgefmat county staff may be able

to assist members of the public in determirtimg applicableegulations or permits apply and
providing contact information for the appropriate regulatory agen8ashomish County has
attempted to tailor its regulatoand permit requirements to match those of similar federal and
state regulations and permits.

For some projectshé Joint Aquatic Resources Permit Application (JARBRA) streamline the
environmental permitting process. As noted in the following sectsav&ral of the permits

described in this section are included in the JARPA, so they can be covered under a single permit
application. Refer to the Access Washinggguermitting website for more information

1.6.2 More Stringent Measures

Federaland sateagenciesnay imposedditional ormore stringenBMPsto meetstate water
guality standards or other established natural resource or drainage ohjsciiveas those
established i otal Maximum Daily Loads (TMDLsand pursuant Water Cleanup Plans

1.6.3 Retrofitting

This Manual is not a retrofit manual, but it can be helpful in identifying options for retrofitting
BMPsin areas or sites witbxisting development. Retrofitting stormwater BMPs into existing
developed areas may be necessary to meet félean Water Act and state Water Pollution
Control Act (Chapter 90.48 RCW) requirements. In retrofit situations there frequently are site
constraints that make the strict application of BMPs difficult. In these instances, the BMPs
presented here can bwdified using best professional judgment to provide reasonable
improvements in stormwater management.

1.6.4 NPDES Industrial Stormwater General Permit

Many businesses in Snohomish County are subject tdRIR¥ESIndustrial Stormwater General
Permit Information about this permit may be obtairedthe Washington State Department of
Ecology.

This permit requires preparation and implementation@tioamwater Pollution Prevention Plan
The BMPs in Volume IV of this manual should be adequate for compliance withdisrial
stormwater permjtbut operators of businesses subject &b piermitshould verifyrequirements
of that permit with Ecology

1.6.5 NPDES Construction Stormwater General Permit

Construction sites that distudmeacre or more and discharge stormwater from thpgtrsite to
surface water are regulated the NPDES GnstructionStormwaterGeneral Rrmit.

Snohomish County Drainage Manual Volume | - Minimum Technical Requirements 10
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Information about this permit may be obtairiexin the Washingin State Department of
Ecology.

As with theindustrial stormwater permitiscussed in Section 1.6.4 above, the BMPs in this
manual should be adequate for compliance wittctmestruction stormwater permiut
operators oprojects subject to that pernshiouldverify requirements of that permit with
Ecology.

1.6.6 Endangered Species Act

With the listing of multiple species of salmon as threatened or endangered across much of
Washingtorstate and the probability of more listings in the future, implementation of the
requirements of the Endangered Speciesvay have a dramatic effect on urban stormwater
management. Provisions of the Endangered Species Act that may apply directly to stormwate
management include the Section 4(d) rules, Section 7 consultations, and Sectaiitadd H
Conservation Plans (HGR which can affect the regulations of local governments and in some
cases can be imposed on individual projects directly.

1.6.7 Section 401 Water Quality Certifications

For projects that require a fill or dredge permit under Section 404 of the Clean Water Act,
Ecology must certify to the U.S. Army Corps of Engineers that the proposed project will not
violate water quality standards. In orde make such a determination, Ecology may do a more
specific review of the potential impacts of a stormwater discharge from the construction phase of
the project and from the completed project. As a result of that review, Ecology may condition its
certification to require:

1 Application of theMinimum Requirements and BMPs the latest version of its Stormwater
Managemeninanual; or

91 Application d more stringent requirements.

1.6.8 Hydraulic Project Approvals (HPAS)

Under Chapter 77.55 RCW, the Hydraulics Act, the Washington State Department of Fish and
Wildlife (DFW) has the authority to require actions when stormwater discharges related to a
project would change the natural flow or bed of state waters. The impglagherechanism is

the issuance of a Hydraulics Project Approval (HPA). In exercising this authiRty,may

require:

1 Compliance with the provisions tife latest version of Ecology's Stormwater Management
Manual or

1 Application of more stringent requireents thaDFW determins are necessary to meet their
statutory obligations to protect fish and wildlife.

1.6.9 Agquatic Lands Use Authorizations

The Department of Natural Resources (DNR), as the steward of public aquatic lands, may
require a stormwaterutfall to have a valid use authorization, and to avoid or mitigate resource
impacts. Through its use authorizations, which are issued under authority of €lag@er
through 96RCW, and in accordance with Chapter 332WAC, DNR may require:
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1 Compliancewith the provisions of the latest version of Ecology's Stormwater Management
Manual; or

1 Application of more stringent requirements that they determine are necessary to meet their
statutory obligations to protect the quality

1.6.10 Underground Injection Control Authorizations

The Underground Injection Control (UIC) regulations of Chapter2ITWAC apply to
stormwater infiltration systems that meet tha
Generally speaking, the stormwater infiltration BMPs in this manual that meelefimition are

those for which the excavated hole is deeper than the largest surface dimension, or those

containing a perforated pipe or similar subsurface fluid distribution system. The UIC regulations

are implemented by the Washington State Depaftwieicology. Snohomish Countipes not

implement or enforce the UIC regulations and t hey are independent of
regulations. Snohomish County recommends that the applicant contact Ecology fof project

specific UIC requirements. Infimation is also available in the 2019 Ecology Stormwater

Management Manual for Western Washington, Volume |, Chapter 1.4.
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Chapter 2 - Minimum Requirements for New Development
and Redevelopment

Chapter3063A SCC sets forth nine Minimum Requirementsriewv development and
redevelopmenprojects. Some projects are exermpexceptedrom some otthese
requirements, sset forthin Chapter 3G3A SCCPart 200

The Minimum Requirements are:

Preparation of a stormwater site plan

Stormwater pollution prevention plan (SWPPP)

Water pollution source control for new development or redevelopment activities
Preservation of natural drainage systems or outéalts provision of offsite mitigation
On-site stormwater management

Runoff treatment

Flow control requirements for new development or redevelopment

© N o a0 s~ wDdh R

Stormwater discharges to wetlands
9. Inspection, operation and maintenance requirements

Depending on the type and size of the proposed project, different combinations of these
Minimum Requirements apply.

2.1 [Reserved]

2.2 Exemptions and exceptions

Chapter 3BG3A SCCPart 200sds forth exemptions from Minimum Requirements for sdamel
disturbing activities and types of development projeStsme projects and activities are exempt
from all Minimum Requirements, and others are exempt gelected portions of thdinimum
Requirementand other related requirements of Chapter 30.88& The 2016 revisions to
Chapter 30.63A include an esption from specific drainage requirements for certain projects
thatdo notdraintotheounty s st or m sReopke whosrg gpplygngito Snohomish
County for a land development permitdrainage plan approval should carefully read the
referenced codsectiongo determine the applicable Minimum Requirements.

Supplemental information regarding exemptions for road maintenance activities

The following road maintenance practices are camsi redevelopment, and therefore are not
categorically exemgtom Minimum RequirementsThe extent to which the manual applies is
explained for each circumstance.

1 Removing and replacing a paved surface to base course or lower, or repairoapthay
base If impervious surfaces are not expandgidhimum Requirements - 5 apply. Where
appropriate, project proponents are encouraged to look for opportunities to use permeable
and porous pavements.
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1 Extending the pavement edge without increasing the size of the road prism, or paving
graveled shoulder3 heseactivitiesare consideredew impervious surfaces and are subject
to theMinimum Requirements that are triggered when the thresholds identified¥oor
redevelopment projects are met.

1 Resurfacing by upgrading from dirt to gravel, asphalt, or concrete; upgrading from gravel to
asphalt, or concrete; or upgrading from a
asphalt or concreteTheseactivitiesare considered new impervious surfaces and are subject
to theMinimum Requirements that are triggered when the thresholdsifiéerfor new or
redevelopment projects are met.

2.3 [Reserved]

2.4  Applicability of the Minimum Requirements

SCC3063A.300and SCC3®3A.310set forth the applicability of the Minimum Requirements

to different types of development and redevelopmpenjects. For reference, these code sections
are included as follows, with corresponding decision flow charts in Figlirer nev
developmentFigure 1.2 forredevelopmentand Figurel.3 for roadrelated projectsin the

event of conflict between these flow charts and the code language, the code language shall take
precedenceNOTE: The requirements of SCC 30.63A.310(5) gpgily to publicroad

redevelopment projects, and dot apply to private road projects.

SCC 30.63A.300 Drainage review thresholds and requirements for new development.

(1) Regardless of the new development thresholds established bedabsiection$2) and (3)
of this sectionall new development shall be required to comply with minimequirement
2 (SCC 30.63A.44%and 30.63A.450), unlessinimum requirement 2 is not required for an
exempted activity pursuant to SCC 30.63A.200. In addition, new development shall comply
with any other applicable additional requirement specified in part 700 of this chapter.

(2) Unlessan exception under SC8D.63A.210 applies new development projects shall comply
with minimum requirements 1 through 5 (SCC 30.63A.400 through 30.63A.525) for the
new and replaced hard surfaces and the land disturbed if the new development will:

(&) Resultin or add 2,0G@uare feet or greater of new, replaced or new plus replaced hard
surface area; or

(b) Cause land disturbing activity of 7,000 square feet or greater.

(3) Unlessan exception under SC8D.63A.210applies new development projects shall comply
with all minimum requirements 1 through 9 (SCC 30.63A.400 through 30.63A.605) for the
new and replaced hard surfaces and converted vegetation areas if the new development will:

(a) Resultin or add 5,000 square feet or more of new plus replaced hard surface area
(b) Convert threguarters of an acre or more of vegetation to lawn or landscaped areas; or
(c) Convert 2.5 acres or more of native vegetation to pasture.
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SCC 30.63A.310 Minimum drainage review thresholds and requirements for

redevelopment.

(1) Regrdless of the redevelopment thresholds established bekvbsection$2) and (3)of
this sectiorall redevelopment shall comply with minimum requirement 2 (SCC 30.63A.445
and SCC 30.63A.45@nless minimum requirement 2 is not required for an exempted
activity pursuant to SCC 30.63A.200. In addition, redevelopment shall comply with any
otheradditionalapplicablerequirement specified in part 700 of this chapter.

(2) Unlessanexception undeBCC 30.63A.21@pplies redevelopment projects shall comply
with minimum requirements 1 through 5 (SCC 30.63A.400 thr@@g63A.525) for the new
and replaced hard surfaces and the land disturbed if the redevelopment will:

(&) Result iror add 2,000 square feet or greater of new, replaced or the total of new plus
replaced hard surfaces; or
(b) Cause 7,000 square feet or more of land disturbing activity.

(3) Unlessan exception unde8CC 30.63A.21@pplies redevelopment projects shatimply
with minimum requirements 1 through 9 (SCC 30.63A.400 through 30.63A.605) for the new
hard surfaces and converted vegetation areas if the redevelopment will:

(&) Resultin or add 5,000 square feet or more of new hard surface area;
(b) Convert thregquarters of an acre or more of vegetation to lawn or landscaped areas; or
(c) Convert 2.5 acres or more of native vegetation to pasture.

(4) Minimum Requirements #5, #6, #7, and/or #8 may be met for an area witBiA &yl
providing flow control or treatment capacity fam area oéquivalentlow and pollution
characteristics within the sam®A. The equivalent area does not have to be within the
same TDA or project limits, but must drain to the saeweiving waterand the guidance for
equivalent facilitiesising inbasin transfers must be followed in Appendix |
D.6 RegionalFacility AreaTransfers in Volume | of the 2019 Ecology Stormwater
Management Manual for Western Washington.

(5) In addition to the requirements in SCC 30.63A.310(1) through (4), foreteted
redevelopment projects, runoff from the replaced and new hard surfaces (including
pavement, shoulders, curbs and sidewalks) and the converted vegetation areas shall meet
minimum requirements 1 through 9 (SCC 30.63A.400 through 30.63A.605)néméard
surfaces total 5,000 square feet or more and tofaldQOmnore of the existing hard surfaces
within the project limits. The project limits shall be defined by the length of the project and
the width of the righbf-way.

(6) In addition tahe requirements isubsection$l) through (4)f this sectionall
redevelopment projects, except raathted projects covered ubsectior(5) of this
section shall comply with minimum requirements 1 through 9 (SCC 3043Athrough
30.63A.605) for the new plus replaced hard surfaces and converted vegetation areas when:
(&) The total of the new plus replaced hard surfaces totals 5,000 square feet or more; and
(b) One of the following valuation criteria is met as apgileaFor the purpose of meeting

this valuation criteria, “commerci al use”
goods, merchandise, or services for compensatiorfjiaddstrialuse means struct
or sites used for the primary purposesnainufacturing, assembly, processing or storage

of products or equipment
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(i) Forprojects that includeommercial or industrialses: the valuation of the proposed
improvements, including interior improvements, exceeds 50% of the assessed value
of the exsting project site improvements as documented by the applicant; or

(ii) For projects other than commercial or industriktalue of proposed improvements
including interior improvements exceed¥960f the assessed value of the existing
site impovementsasdocumented by the applicant
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Figure 1.1 Minimum Requirements (MR's) for New Development Projects

Start Here
Is project exempt from all R'sper Yes
SCC30.63A.2007? No requirements of
Chapter 30.63A SCC apply
No
A 4
) ! Yes . )
Is project exempt from all MBRexcept ,l MR 2 applies to the project
MR 2 perSCC30.63A.200?
v No
Does thesite have 35% or more existihgrd Yes
surfaceOR Go to Redevelopment flow
does the projeaitherwise meet the definition of chart in Figure 1.2
redevelopment in Chapter 30.91R SCC?
No
\ 4
Does the projeatesult in oradd 2000 square feet or
more of newplusreplacechardsurface OR No | MR?2 applies to project.
include 7,00Gquare feet or more of land disturbing "
activity?
Yes
\ 4
Does the projeatesult in oradd 5,000 square feq Mlz si I > aéoE]Iy 50 ne\]iv
or more of newplus replaced harsurface OR and rep'aced hard surtace
O No and all disturbed land.
convert ¥ acres or more of vegetation to lawn
landscaped area®R NOTE: If SCC
con;/ertf)2.5 acres or more of native vegetation 30.63A.210 applies, there
pasture: are reduced requirements
for MR 1 and MR 5
Yes

MR's 1 - 9 apply to new and replaced hard
surface and converted vegetation areas.

NOTE: If SCC 30.63A.210 applies, there are
reduced requirements for MR 1, MR 5, and
MR 9
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Figure 1.2 Minimum Requirements (MR's) for Redevelopment Projects
* “road-related” refers only to public roads, not private roads

Start Here

Is project exempt from all R'sper Yes

SCC30.63A.2007?

{ No

1

No requirements of
Chapter 30.63A SCC apply

MR 2 applies to project

or more of new plus replacdrdsurface OR

Go to road-related™
project chart in Figure 1.3

Yes
Is project exempt from all MR except NR 2 >
per Chapter 30.63A SCC?
No
v : Yes
Is redevelopment project roadlated ?
No
Does the projeatesult inor add 2000 square feet No

MR 2 applies to

include 7,000 square feet or more of land
disturbing activity?

Yes

\ 4

Does the project result or add 5,000 square feet or
more of newhardsurface OR

convert ¥ acres or more ofgegation to lawn or
landscaped area®R

convert 2.5 acres or more of native vegetation to
pasture?

No

project

MR's 1 - 5 apply to new
and replaced hard
surface and all

Yes

MR's 1 - 9 apply to new hard surface (including
pavement, shoulders, curbs, and sidewalks) and

applies, there are reduced requirements for MR 1,
MR 5, and MR 9

converted vegetation area. NOTE: If SCC 30.63A.210

IN ADDITION

A

disturbed land.

NOTE: If SCC
30.63A.210 applies,
there are reduced
requirements for MR 1
and MR 5

IN ADDITION

site improvement3

Does theproject result in or add 5,000.9t} or more ofnew plus replaced hard surfacéND (1)

for commercial or industrial projectdpes the value of proposed improvements including inte
improvements exceed 50% of the assessed value exigtengproject site improvementsOR

(2) for projects other thaoommercial or industrial projects, does the value of proposed
improvements including interior improvements exceed 50% of the assessed valuexistiing

Yes

No

reduced requirements for MR 1, MR 5, and MR 9

ADDITIONAL REQUIRMENT: MR's 1- 9 apply to replaced
hard surface. NOTE: If SCC 30.63A.210 applies, there are

No additional
requirements
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Figure 1.3 Minimum Requirements (MR's) for Road-related* Redevelopment Projects
* “road-related” refers only to public roads, not private roads

Start Here - From Road-related* projects question in Figure 1.2

Does the projeatesult inor add 2000 square feet or
more of new, replaced or new plus replabadd
surface OR

include 7,000 square feet or more of land disturbing
activity?

No MR 2 applies to
project

Yes

A 4

Does the projeatesult in oradd 5,000 square feet or
more of newhardsurface OR

convert % acres or more of vegetation to lawn or
landscaped area®R

convert 2.5 acres or more of nativegetation to
pasture?

MR's 1 - 5 apply to new
and replaced hard
surface and all
disturbed land.

No

\ 4

Yes

MR's 1 - 9 apply to new hard surface and
converted vegetation area.

IN ADDITION

\ 4

AND totalfifty percent or more of the existirtzard

the project and the width of the rigbt-way?

Doesthe newhardsurfacetotal 5,000 square feet or more

surface within the project limits as defined by the length

Yes

No

ADDITIONAL REQUIRMENT: MR's 1- 9
apply to replaced hard surface.

No additional
requirements
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2.5 Minimum Requirements

Chapter 3BG3A SCC Parts 40€hrough600and the remaining sections of this chagtsablish
Minimum Requirements for development and redevelopment projects.

2.5.1 Minimum Requirement 1: Preparation of Stormwater Site Plans

Chapter Zontainsthe requirements for preparing Stormwater Site $lan

2.5.2 Minimum Requirement 2: Stormwater Pollution Prevention Plans (SWPPPs)

Volume II, Chapter 3 contains tihequirements for development antplementation of

Stormwater Pollution Prevention PIai@VPPPs)

2.5.3 Minimum Requirement 3: Source Control of Pollution

SCC3063A.515 contains requirements for water pollution soucsgrol for new development

or redevelopment activities.

2.5.4 Minimum Requirement 4: Preservation of Natural Drainage Systems and Outfalls
SCC3063A.520 contains requirements for preservation of natural drainage systems or outfalls
for all new developmerdnd redevelopment activities

2.5.5 Minimum Requirement 5: On-site Stormwater Management

SCC 3063A.525requires implementation of egite stormwater BMPs in accordance with the
following project thresholds, standards, and lists to infiltrdisperse, and retain stormwater
runoff onsite to the extent feasibl&NOTE: The requirements of Section 2.5.5 do not apply to
projects that qualify for eseptions under SCC 30.63A.210. Applicants for those projects should
read that code section carefulb determinepplicable requirements

Applicability

Projectghat are exempt from Minimum Requirement 7 as set for8ettion 2.5.7 of this
chapterdo not have to achieve the LID performance standard, nor consider bioretention, rain
gardens, permeabpgvement, and full dispersion if using List #1 or List ##wever, those
projects must implemetrie following BMPs if feasible:

1 BMP T5.13PostConstruction Soil Quality and Deptand

1 BMP T5.10ADownspout Full Infiltration System8MP T5.1B DownspoutDispersion
Systemsor BMP T5.1CC Perforated Studout Connectionsand

1 BMP T5.11Concentrated Flow Dispersiamn BMP T5.12Sheet Flow Dispersion

Project thresholds
Projects triggering only Minimum Requirementshrough5 shall either:

1 Use Onsite Stormwater Management BMPs from List #1 for all surfaces within each type of
surface in List #10r
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1 Demonstrate compliance with the LID Performance Staraladdapply BAP T5.13: Post
Construction Soil Quality and DeptRrojects selecting this option cannot use Rain Gardens.
They may choose to use Bioretention BMPs as descrilisimanual

Projects triggering Minimum Requirements 1 through 9 must mee¢tugrementsn Table 1.1

Table 1.1 On-site Stormwater Management Requirements for
Projects Triggering Minimum Requirements 1 -9

UGA = Urban Growth Area as designated under Chapter 36.70A RCW

Project Type and Location Requirement
New development on any parcel inside th Low Impact Development Performance
UGA, or new development outside the | Standard and BMP T5.13; or List #2
UGA on a parcel less than 5 acres (applicant option).

New development outside the UGA on a| Low Impact Development Performance
parcel of 5 acres or larger Standard and BMP T5.13.

Redevelopment on any parcel inside the| Low Impact DevelopmdrPerformance
UGA, or redevelopment outside the UGA Standard and BMP T5.13; or List #2
on a parcel less than 5 acres (applicant option).

Redevelopment outside the UGA on a | Low Impact Development Performance
parcel of 5 acres or larger Standard and BMP T5.13.

Low impact development performance standard

If required for the project or selected as the option for compliance with Minimum Requirement
5, gormwater discharges shall match developed discharge durationsdeveieped durations

for the range of preleveloped discharge rates from 8% of theedr pak flow to 50% of the 2

year peak flowRefer to the Standard Flow Control Requirement secti@hapter 2.5.7

(Minimum Requirement 7Apr information about the assignment of the-gexeloped condition.
Project that must alsprovide flow control in acordance wittMinimum Requirement 7 shall
match flow durations between 8% of thge&ar flow through the full 5@ear flow.

List #1: On-site Stormwater Management BMPs for Projects Triggering Minimum
Requirements 1 through 5

For each surface, consider the BMPs in the order listed for that type of surface. Use the first
BMP that is considered feasiblEeasibility shall be determineatcording to specific criteria set
forth for each BMP as described in Volumes lll and V of thanugland based in part on the
information in the Soils Report prepared as part of the required Stormwater Site Plan described
Chapter 3 of this volumelf a BMP is determined to be feasible for a surfacepther orsite
stormwater management BMPrigcessary for that surfac@n onsite stormwater management
BMP shall not be required for a surface if it is determined that no BMP is feasible for that
surface. In addition,Snohomish County may remove or reduce the requirement for a BMP if its
implementation will conflict with any of the following:
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1 Historic Preservation Laws and Archaeology Laws as listédadt://dahp.wa.gov/project
review/preservatiotaws,

Federal Superfund or Washington State Model Toxics Contrgl Act
Federal Aviation Administration requirements for airpprts
Americans withDisabilities Act;

= =4 4 =2

Special zoning district design criteria adopted and being implemented pursuant to a
community planning process

=

Public health and safety standards

Transportation regulations to maintain the option for future expansiomlirmodal use of
public rightsof-way;,

Tree species protection standards in Chapter 30.62A &CC

Regulations related taitcal aquifer rechargarea, including wellhead protection areas, set
forth in Chapter 30.62C SCC.

BMPs for bwn and landscaped areas:

1. PostConstruction Soil Quality and Depth in accordance with BMP T5.2lome V,
Chapter 5 othis manual

BMPs for oofs:

1. Full Dispersion in accordance with BMP T5.30Malume V, Chapter Sof this manualor
Downspout Full Infiltration Systems in accordance with BMP T5.10%alume lIl,
Chapter 3f this manual

2. Rain Gardens in accordance WBMP T5.14A inVolume V, Chapter 5 of this manyair
Bioretention in accordance with BMP T7.30 in VolumeGhapter 7 of this manual

3. Downspout Dispersion Systems in accordance with BMP T5.18®lume Ill, Chapter 2f
this manual

4. Perforated Stuout Connections in accordance with BMP T5.10@atume Ill, Chapter 3
of this manual

BMPs for dherhardsurfaces:

1. Full Dispersion in accordance with BMP T5.30Malume V, Chapter f this manual

2. Permeable pavement in accordance with BMP T5.15 in Volup@hdpter of this manual
or Rain Gardens in accordance with BMP T5.14A/olume V, Chapter 5 of this manuabr
Bioretention in accordance with BMP T7.30 in Volume V, Chapter 7 of this maN@TE:
This is not a requirement to pave these surfaces. Where pavement is proposed, it must be
permeable to the extent feasible unless full dgpa is employed

3. Sheet Flow Dispersion in accordance with BMP T5.12, or Concentrated Flow Dispersion in
accordance with BMP T5.11 Molume V, Chapter of this manual

List #2: On-site Stormwater Management BMPs for Projects Triggering Minimum
Requirements 1 through 9
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For each surface, consider the BMPs in the order listed for that type of surface. Use the first
BMP that is considered feasibl&easibility shall be determined according to specific criteria set
forth for each BMP as described in Yales Il and V of this manuahnd based in part on the
information in the Soils Report prepared as part of the required Stormwater Site Plan described
Chapter 3 of this volumelf a BMP is determined to be feasible for a surfaceptier orsite
stormwder management BMP is necessary for that surfaceonsite stormwater management
BMP shall not be required for a surface if it is determined that no BMP is feasible for that
surface. In addition, Snohomish County may remove or reduce the requiremenBMP if its
implementation will conflict with any of the following:

1 Historic Preservation Laws and Archaeology Laws as listéd@dt://dahp.wa.gov/project
review/preservatiotaws,

Federal Superfund or Washington State Model Toxics Control Act;
Federal Aviation Administration requirements &rports;

Americans with Disabilities Act

= =2 =4 =2

special zoning district design criteria adopted and being implemented pursuant to a
community planning process

Public health and safety standards

Transportation regulations to maintain the option for future esipa or multimodal use of
public rightsof-way; or

1 Tree species protection standards in Chapter 30.62A SCC
Lawn and landscaped areas:

1. PostConstruction Soil Quality and Depth in accordance with BMP T5.Mlome V,
Chapter Sof this manual

Roofs:

1. Full Dispersion in accordance with BMP T5.30Malume V, Chapter f this manualor,
for singlefamily residential roofs and commercial roofs determined by Snohomish County to
have similar runoff pollution characteristics to sintdenily residental roofs,Downspout
Full Infiltration Systems in accordance with BMP T5.10A in Volume@hapter 2f this
manual

2. Bioretentionin accordance&vith VolumeV, Chapter of this manual

3. For singlefamily residential roofs and commercial roofs determined by Snohomish County
to have similar runoff pollution characteristics to sinfgmily residential roofsDownspout
Dispersion Systems in accordance with BMP T5.108Batume IIl, Chapter 3f this
manual

4. For singlefamily residential roofs and commercial roofs determined by Snohomish County
to have similar runoff pollution characteristics to sinfgmily residential roofsPerforated
Stubout Connections in accordance with BMP T5.18olume lll, Chapter 3f this
manual
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Other Hard Surfaces:
1. Full Dispersion in accordance with BMP T5.30Malume V, Chapter f this manual

2. Permeable pavement in accordance with BMP T5.15 in Volun@hdpter Df this manual
NOTE: This isnot a requirement to pave these surfaces. Where pavement is proposed, it
must be permeable to the extent feasible unless full dispersion is employed

3. Bioretention in accordanceith VolumeV, Chapter 7 of this manual

. Sheet Flow Dispersion in accordance with BMP T5.12, or Concentrated Flow Dispersion in
accordance with BMP T5.11 Molume V, Chapter ®f this manual

Additional Guidance:

As noted in Section 1.5.5 of this volume, the BMPs presented in this section as providing
compliance with Minimum Requirement 5 using the list approach are a subset of a larger suite of
BMPs in this manual that are emten(lkleDerBMES
of this larger suite of BMPs may be used to comply with Minimum Requirement 6 (Runoff
Treatment) or Minimum Requirement 7 (Flow Control). In addition, some of these BMPs may
provide ancillary treatment or flow control benefits eifahey do not specifically contribute to
compliance with Minimum Requirements 6 orTable 1.1 presented in Section 1.5.5 of this
volume, summarizes the uses and ancillary benefits of all LID BMPs contained in the Snohomish
County Drainage Manual. Dmted information for BMPs T5.10A, T5.10B, and T5.10C is
presented in Volume lll, Chapter 3 of this manual; detailed information for all other BMPs in
Table 1.1is presented in Volume V, Chapter 5.

2.5.6 Minimum Requirement 6: Runoff Treatment

Stormwatetreatment facilities shall be provided fegich thresholdischargeareain whichthe
hard andpervious surfaces subject to tMsnimum Requiremen{seeSCC 3063A.300 through
3063A.310 meet the following criteria:

1 The total of pollutiorgenerating ard surface (PGHSi) the thresholdlischargeareais
5,000 square feet or mormar

1 The total of pollutiorgenerating pervious surfaces (PGRShe threshold discharge area
excludingpermeable pavemergnd from whichstormwater will bedischargd in anatural or
martmade conveyance system from the,sg¢hreequarters (3/4) of an acre or more.

Stormwater from multipléhresholddischarge areas can be treated in a single stormwater facility
designed on the basis diet combined flows.

If stormwater treatment is required, use the procedures set faftiume |, Chapter 4, Section
4.2, Step 5 of this manutd determire the specific type of stormwater treatment facility required
for the project Design requirement®f specific stormwater treatment facilities are set forth in
Volume V of this manualVolumeV, Chapter 4Section 4.1 provides requireents fordesign
storm wlumes and flow rates
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2.5.7 Minimum Requirement 7: Flow Control

Flow control isrequired as set forth belowf the discharge is to a stream that leads to a wetland,
or to a wetland that has an outflow to a stream, both Minimum Requir@aedtMinimum
Requiremen8 apply

Thresholds for requiring flow control

The requirements of this section apply to projects that discharge stormwater directly or indirectly
through a conveyance system iatoy water body unless excepted assdeabed below

Unless &cepedin this section, flow control shall be provided &pplicable thresholdischarge
areas oprojectsas determined by the requirements of Chapter 2 of this volume.

Flow control shall be provided forgects that meetny ofthe following thresholds:

1 The total of effective impervious surfaces is 10,000 square feet or more in a threshold
discharge area,;

1 Threequarters of an acre or more of native vegetasaonvertedo lawn or landscape and
surface wateis dischargd from the sitaénto a conveyance systeon receiving waters

1 2.5 acres or more of native vegetataye converted tpasture in a threshold discharge area
and surfacevater isdischargd from the sitento a conveyance systeon receiving waters
or

1 A combination of1) converted vegetation areas andh@y surfaceshat function as
effective impervious surfaces, thatusea 0.15cubic feet per secon@fs) or greater increase
in the 10Qyear flow frequency from a threshold discharge area as estimatecdansing
approved continuousinoff hydrologicmodel Approved continuous runoff hydrologic
modelsaredefinedin Volume Il Chapter 2.1 The0.15 cfsincrease should be a comparison
of the posiproject runoff to the existing condition runofNOTE: For the purpose of
applying the 0.15 cfs thresholdhe existing conditioshall ke thepre-project land cover
with the condition that Snohomish County may require the use of land cover documented for
the site at an earlier date in accordance with the requirements of S§32.8@5

That portion of any project in which the above thoddh are not exceeded in a threshold
discharge area shall include-site stormwater management BMPs in accordanceMiium
Requirement 5 pursuant 8CC 3063A.525

Exceptions for flow control requirement

Flow control is not required fahreshold discharge arstiat discharge directly or indirectly
through a municipal separate storm sewer system to a water lidtetlime 1, Appendix-E of
this manual subject to the following restrictions:

1 Any direct dischargshallnot result in the diversion of drainage from any lake, wetland or
stream classified as Type 1, 2, 3, or 4 in the State of Washington Interim Water Typing
System, or Type "S", "F", or "Np" in the Permanent Water Typing System, oraingm
Category |, Il, or Il wetland;
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91 Flow splitting devices or drainage BMBIsall beapplied to route natural runoff volumes
from the project site to any downstream lake, Type 5 or "Ns" stream or Category IV wetland
as follows:

o Design of flow splitting deices or drainage BMPs will be based on continuous
hydrologic modeling analysis. The design will assure that flows delivered to Type 5 or
Ns stream reaches or lakes will approximate, but in no case exceed, durations ranging
from 50% of the 2year b the 50year peak flow;

o Flow splitting devices or drainage BMPs that deliver flow to Category 1V wetlands shall
be designed using continuous hydrologic modeling to preservergext wetland
hydrologic conditions unless specifically waived or exempteregulatory agencies
with permitting jurisdiction;

1 Thethreshold dischaejareamust be drained by a conveyance system that is comprised
entirely of manmade conveyance elements (e.qg., pipes, ditches, and outfall protection) and
extends to therdinary high water mark of the exempt receiving water;

1 The conveyance system betweenttireshold discharge aread the exempt receiving water
shall have sufficient hydraulic capacity to convey discharges from futuredutilconditions
(under current zoning) of the site, and the existing condition frorpn@ject areas from
which runoff is or will be collectecgnd

1 Any erodible elements of the manmade conveyance system must be adequately stabilized to
prevent erosion under the conditions natethe bulletabove.

Requirements for flow control

All runoff from hard surfaces and converted vegetation areas shaflltvated if feasible as
determined in Volume lll Chapt@&rof this manual.

If infiltration is infeasible, stormwater flow control facilities shall be designed and constructed in
accordance with Volume 1bf this manuato that stormwater discharges match developed
discharge durations to poeveloped durations for tliange of predeveloped discharge rates

from 50% of the twoyear peak flow up to the full 5¢ear peak flow. The prdeveloped

condition shall be matched to the fufiyrested condition (soils and vegetatiomjess

1 Reasonable, historic information is provided that indicates the site was prairie prior {0 Euro
American settlement; or

1 The drainage area of the immediate stream and all subsequent downstream basins have had at
least40% total impervious area since 1985, as shown in the map in Appe@dix this
volume. In this case, the pdeveloped condition to be matched shall be the existing land
cover condition. Where basspecific studies determine a stream channel to b&abie,
even though the above criterion is met, thegaeeloped condition assumption shall be the
“historic” I and cover conditi on, or a | and c
target flow regime identified by an approved basin study.

For progct sites with multiple discharge points, a threshold discharge area analysis shall be
required to determine whether multiple flow control and treatment facilities are required to
provide flow control.
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When a site has a closed depression that will beedltar modified, applicants shall perform a
closed depression analysis and design flow control facilities in accordancéokitne 111,
Chapter 2.4 of this manual.

2.5.8 Minimum Requirement 8: Wetlands Protection

Projects shall employ Stormwater Magement BMPs in accordance with the following
thresholds, standards, and requirements to reduce the impacts of stormwater runoff to wetlands.

The objective of this Minimum Requirement is to ensure that wetlands receive the same level of
protection as any other water of the state. Wetlands are extremely important natural resources
that provide multiple functions and values, including ground water recharge, flood control, and
stream channel erosion protection. They are easily impacted/blogment unless careful

planning and management are conducted. Wetlands can be severely degraded by stormwater
discharges from urban development due to pollutants in the runoff and also due to disruption of
the natural hydrologic pattern of the wetland.

Appendix {D: Wetland ProtectioRRequirementshall be used for discharges to natural wetlands
and mitigated wetlands.
Threshold Discharge Area Requirements

Minimum Requiremen8 applies only tdhreshold discharge areatiose stormwater discharges
into a wetland, either directly or indirectly through a conveyance system.

Eachthrestold discharge areaithin a project that requires Minimum Requirement 8 must be
reviewed to determine what Level(s) of Wetland Protectiort imeigpplied to théhreshold

discharge areto comply with Minimum Requirement(@ee Figure 1.4)he following

information is needed to assess the impacts and risks to wetlands, and to determine the necessary
protection level

1. Size, boundary, and chatadstics of the proposed project site, wetland contributing
drainage area, and the wetland and its buffer

2. Foll owing Ecology’s Wetland Rating, System f o
determine:

a. Wetland type

b. Wetland category

c. Wetland habitascore
Presence of rare, endangered, threatened, or sensitive species
Presence of breeding populations of native amphibian species
Use of amapproved continuous runoff hydrologic modahd

o 0k~ w

If Flow Control is required per MinimuiRequirement ,/the project proponent may also
need:

a. Legal access to the wetland
b. Wetland field monitoring data (Sé@pendix D)
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Figure 1.4 — Levels of Wetland Protection

Category Start Here Category
lorll What category of wetland does the TDA IMor V
discharge (directly or indirectly) to?

Does the TDA trigger the requirement for Flow
Control BMPs per the TDA Thresholds outlined
in Minimum Requirement #7: Flow Control?

Does the TDA trigger the requirement for Flow
Control BMPs per the TDA Thresholds outlined
in Minimum Requirement #7: Flow Control?

lVes

Is the habitat score

greater than 5?
Nolv

Yes

Does the wetland provide habitat for rare,
NO endangered, threatened, or sensitive species?

OR
Does the wetland contain a breeding
population of any native amphibian?

Yes

Yes No No
Is the wetland
depressional or riverine
impounding?
AND
Does the project
proponent have legal
access to the wetland?
A 4
VYes No The following Wetland Protection
Levels apply to the TDA:
o General Protection
e Protection from Pollutants
v
The following Wetland Protection
Levels apply to the TDA:

e General Protection
s Protection from Pollutants

e Wetland Hydroperiod Protection
(Method 1)

l A 4 h 4

The following Wetland Protection
Levels apply to the TDA:

o General Protection
e Protection from Pollutants

e Wetland Hydroperiod Protection
(Method 2)
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Levels of Wetland Protection

The following Levels of Wetland Protection are further explained in ApperdidWVetland
ProtectionRequirements

GeneralProtection

General Protection includes general practices that benefit wetlands of all types.
Protection from Pollutants

Protection from Pollutants includes measures to protect the wetland from pollutants in
stormwater runoff. Measures of protection incl@nstruction Stormwater BMPs, Source
Control BMPs, LID practices and principles, and Runoff Treatment BMPs.

Wetland Hydroperiod Protection

Wetland Hydroperiod Protection includes measures to avoid excessive hydrologic alteration of
existing wetlands frordevelopment. There are two methods within Wetland Hydroperiod
Protection:

1 Method 1: Monitoring and Wetland Stage Modeling

This method requires data collection specific to the wetland, as well as continuous simulation
modeling to demonstrate that the pragabproject will not negatively alter the wetland
hydrology.

1 Method 2: Site Discharge Modeling

This method requires continuous simulation modeling of the runoff from the TDA to
demonstrate that the changes in total discharge volume to the wetland witl sémidar to
the predevelopment condition.

Additional Requirements
Stormwater Management BMPs shall not be built within a wetland or its buffer, except for:

1 Necessary conveyance systems as approv&hbliomish Countyor
1 As allowed inAppendix ID, Sectionl — Compensatory Mitigation of Wetlands.

Reconciling the Flow Control Performance Standard from MR7 with MR8

In most cases, ilvetlandhydroperiodprotection is required painimum Requirement &en
theflow control performancestandard is also required plinimum Requirement.7/in these
cases, the designer must attempt to meet the requirements fddinottum Requiremats This
may prove to be feasible in many situations becMisanum Requirement Will seek to aglist
the flow in small time intervals arddinimum Requirement &oks to maintain daily flow
volumes.

If the designer is unable to meet both requirements, then the requirement to maintain the
hydroperiod of the wetland becomes the overriding concern andefigner must show
compliance withMinimum Requirement 8f this is the case, the designer must also provide
documentation detailing why they are unable to meet both requirements.
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2.5.9 Minimum Requirement 9: Operation and Maintenance

SCC3063A.575through SCC 3®3A.605 contain requirements for inspection, operation and
maintenance of stormweaxtfacilities and BMPsMaintenancegequirements are contained in
Volume V, Chapter 4ndmaintenance standards are containedalume VI of this manual. In
addition to the requirements in Chapter63A SCC,Chapter7.54 SCCrequires owners and
operators otlrainage facilities to inspect and maintain them in accordance witeghgements
andstandards set forth in Volure® andVI.
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Chapter 3 - Preparation of Stormwater Site Plans

WhenMinimum Requirement 1 applieg® a projecpursuant toPart 300 ofChapter 30.63A
SCC theapplicant shall pgpare a stormwater site platonsistent withthe requirements
described belowA stormweter site plan is a comprehensikgport containing all of theéechnical
information andandysis necessy for theevaluaton of a proposedew development or
redevelopment projet for compliarce with the equirements oChapter 30.63A SCC

Prior to any land disturbingactivity, theapplicant shall submthe completedstormwatersite

plan Chapters 2 and 4 of this volume shall be used to determinditimaum Requirements
applicable to the projectvolumesll through V of this manuakhall be used durg the seletion
of BMPs. A Stormwagr Pollution PreventionPlan (SNVPFP) developed in accordance with the
requirements of Volume I, ChapteisBall be included in the Stormwater Site Plan.

The following typesof stormwater site plamng work shall be performed by or under he
direcion of a professionaingineer licensed inVashington state:

1 Stormwagr site pbns that involveengineering calculations;
Design of stormwatereatmenbr flow controlfacilities;
Design of sructural sourcecontrolBMPs

Design of dainage conveyancesystems and

= =2 =4

Design ofstormwater facilities using low impact development (LID) best management
practices (BMPs)

Chapters 3.1 throughBdescribe thateps ued to dewlop the stormwater siteplan The level
of deail neededor each step my depend upon theature and size of th@oject as &plained in
the description of the indidual steps

Interspersed throughout this chapter are principles derived from the first three design guidelines
from BMP T5.41: Better Site Design from Volume V of this manuales€hdesign guidelines

are tobe used talefine the development envelope and protected area; to minimize directly
connected impervious areas; and to maximize permeability. BMP T5.41 includes two other
design guidelines that, while niocorporated into this chapter, are highly encouraged to be
considered by the site designgr) maximize choices for mobility by designing developments to
promote alternatives to automobile @&l (2) use drainage as a design elanby applying
stormwater management techniques early in site plan development.

3.1 Site Analysis

Theapplicant will gather and analyze information about the site as described below. This
information and analysis will serve as the basis for determini@gedated constraints on the
project and appropriate BMPs for the projeleurther, thesite analysis will determine how to
integrate low impact site design into the planning and design process where feasible.

The site analysis shall include at a miim, the following information for projects required
meetMinimum Requirements -b.
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Boundary survey
A boundary survey of the site prepared by a registered land surveyor that shows the following:

1 The location and square footage of existing publigrivate development, hard surfaces, and
setbacks to the boundary lines for any new or existing buildings or stryctures

1 Elevations of the building site and structure at a contour interval consistent with the design
requirements of the site

1 The setbacks the property lines for any proposed grading activity, the setbacks from a
property line or structure to any proposed drainage facilityseparatios to any well,
wellhead protection area, @ite sewerage system or other utility separatios to ary
critical area other than aquifer recharge areas, or frequently floodedardas

1 The location of any easements of record that encumber the prapdthat would affect site
development

The boundary survey requirement may be waived for certain @ethe discretion of the
county.

Topographic map

A topographic map that locates all major or minor hydrologic features such as rivers, streams,
wetlands and their buffers based on their critical area classification, drainage courses, ditches
(public orprivate), closed depressions or natural stormwater storage areas, seeps or springs. The
map shall show the contour intervals for the site consistentuilime | Chapter 3of this

manual

Utility infrastructure map

Provide the county with a map of alility infrastructure existing or proposed within 200 feet of
the subject site. The utilities shown shall reflect either the record drawing, providing copies of
these at site plan submittal or field surveyed location of the utilities, water, sewer, storm
drainage, power, cable, gas, telephone and any other franchised utility or private utility, well, or
onsite sewerage system and referenced to the property boundaries or right of way centerline.

Vegetation map

Provide a map of the existing vegetationesréo be retained and areas where native growth and
native soils shall be retained-site in an undisturbed fashion. A landscape architect, arborist,
gualified biologist or applicant shall identify any forest areas on site and prepare a plan to protect
those areas. The preserved forested areas shall be protected within all new development and
redevelopment areas where feasible as a native growth protection area (NGPA) or if part of a
critical area within a critical area protection area (CAPA). These ahadidbe shown on the site

plan protected in a separate tract. If the trees are to be retained and protected on an individual
lot, it shall be done via a recorded easenoerovenant

Soils report

The applicant shall preparesails report prepared by a licensed professional engigeelogist,
hydrogeologistengineering geologist or esite sewerage designer, registered instate of
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Washington. The report shalbntain the following informatian

1 Identificationand charaerization ofsoilson-site using soil surveys, soil test pits, borings or
by soils tests

1 Map showing the location &ach soil test pit or boringvith detailedsoils logsandsoils
descriptions, depth to the seasonal high water tatilepermeable laye mottling and
presence of soils stratification, if gny

Grain size distribution;
Cation exhange capacity

Percent of clay contenand

= =4 4 -

Initial saturated hydraulic conductivifisat, initia).

Test requirement®r soil analyss andKsat, initial arefound in Volumelll, Chapter f this

manual Chapters 3.3.5 and 3.3.6 contain test requirements for infiltration systems intended to
meet Minimum Requirement @nd Chapter 3.3.10 contains test requirements for permeable
pavement and bioretention systethat are intended to meet Minimum Requirement 5

NOTE: The information from the tests above is required to deterfaambility of bioretention

and permeable pavemerit either of these BMPs must be considered for the project in
accordance with Minimm Requirement 5he soil testing described above must be performed a
the following locations andpatial frequency, unless the licensed professional determines that
soil or groundwater conditions are sufficiently uniform on the site to allow omittimg $ests
without compromising proper function of BMPs at locations not tested

M Projects to which only Minimum Requirementd hpply Perform one set of tests.

1 Multi-lot residential development$’erformone set ofestson each proposed lot.

1 CommerciadevelopmentsPerform one set of tests per every 5,000 squarefgebject
site

1 Linear projects (e.groadways):Perform one set of tests per every 200 linealdéptoject
and within each section of the project having significhffiérences in subsurface
characteristics.

Thecountymay require the testing for seasonal high groundwater table or saturated hydraulic
conductivity test to be performed during the wet season.

The applicant may use prior property land survey mapsgraphic survey data, prior
engineering designs for stormwater, soils reports, geotechnical or geologic reports prepared
covering the site, utility maps obtained from the utility companies covering the site and other
available data obtained through resbao assist in the site analysis to integrate low impact
design into the stormwater site plan where feasible, to Me@tnum Requirements -b.

Site analysis and summary of existing conditions

The applcant shallcollect, aralyze and doament information on the eisting site conditions,
including topgraphy, drainage pdterns, soils, depth tgroundwater or imgermeabldayer,
groundcover,presence ofany critical areas, aphcentareas, &isting developmet, existing
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stormwateffacilities, and adjacent o- and off-site utility facilities. Data sall be andyzed to
determine sitémitations includirg:

1 Areas with Igh potentialfor erosion angedimentdeposition (based up@oil properties,
slope, etc.);

Locations otritical areas;

1 Locations of treeetention tree replacemenand landcaping requred pursiant toTitle 30
SCC, if applical#;

1 Required orxisting open spacereas, tracts cgasementsand

Locations where oBite stormwater management BMPS faasible for the particular type of
new development or redevelopment being proposed.

Areas of site limitation shall be delineat@athe stormvater site plan Critical aeas kall be
shown on acritical area site plapursuant tachapter30.62A SCCwhich shdl be reorded with
the SnohomishHCounty Auditor.

3.2 Preliminary Development Layout

Based upon thsite andysis described in Chapter 3.theapplicant $all prepae a peliminary
development layout thatlocates he proposed buildigs, roads, paking lots, landsaping areas,
on-site stormwater managemeBMPs, and bufersfor the propseddevelopment The
following desgn principles shall be used

1 Fit development to theetrain to minimie land dsturbance and the amount of grading
activity where feasible;

1 Confine constration actvities to the smékst aregossible and away from critical areas;
Preservenatural vegetaton (especially forestedareas)as muchas possible;

1 On siteswith a mixof soil types, locate imprvious aeas over less prmeale soil (eg., till),
and limit development over me porous soils (€., outvash);

9 Cluster buildirgs tagether;
1 Minimizeimpervious surfacereas; and
1 Maintain and utilize naturarairage patterns.

The geliminay development hyout shall bausedto identify thresold dischage areas. For
each threshold discharge area, the applicant shall determine the applicable stormwater
treatment and flow control BMPs, in accordance wWitimimum Requirements 6, @nd8. The
preliminary development layout shall be used to prefrererawirgs and mags requredfor the
stormwater site plan.

3.3  Off-site (Upstream and Downstream) Analysis

The applicanshall preparea generd off-site anéysisreport comprsingadownsteam analysis
and anupsteam aralysis. The offsiteanalysis shall ases®xisting and potential problems
related tooff-site water qualty, stream channedrosion, slope stabiyi, conveyance system
capacity,and drairage impacts associated withe new @dvelopment or redevelopment peof.
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The analyses shall be qualitative unlessctihntydetermines that a quantitative analysis is
needed, or if a quantitative analysis is required as described below.

The applicant shaphysically inspect the existing onsite and offsitainage systems of the
study area for each discharge location for existing or potential problems and drainage features.
An initial inspection and investigation should inclutie following actions

1 Investigate problems reported or observed during tloeires review

Locate existing or potential constrictions or capacity deficiencies in the drainage;system
Identify existing or potential flooding problems

Identify existing or potential overtopping, scouring, bank sloughing, or sedimentation

Identify significant destruction of aquatic habif@tg., siltation or stream incisign)

= =2 4 A -

Collect qualitative data on features such as land use, impervious surface, topography, soils,
presence of streams, and wetlgnds

=

Collect information on pipe sizes, channel chteastics, and drainage structures
Verify tributary drainage areas

1 Contact local governments, neighboring property owners, and residents about drainage
problems and

1 Note date and weather at time of inspection

The oftsite analysis report shall contammap of the study area showstgdy area boundaries,
property linesand site boundarietopograply (at a minimumequivalent tdJSGS 1:24000
Quadrangle map), downstream flowpath, and potential/existing probleewords to be

reviewed in the preparaticof the offsite analysis includavailable basin plans, ground water
management area plans, drainage studies, FEMA flood insurance rate maps, wetlands inventory
maps, critical areas maps, stream habitat repamtssalmon distribution repor@vailable from
Washingtorstate

The report shall contain thecation, physical description, problems, and field observatbns
each drainage system component, and shall descigieng or potential problems (e.g., ponding
water, erosionas follows:

1 Magnitude of or damage caused by the problem
1 General frequency and duratjon

1 Return frequency of storm or flow when the problem occurs (may require quantitative
analysis)

1 Current mitigation of the problenand
1 Whether the project is likely taggravate the problem or create a new one.

Upon review of this analysis, the director may require mitigation measures deemed adequate for
the problems, or a quantitative analysis, depending upon the presence of existing or predicted
flooding, erosion, or ater quality problems, and on the proposed drainage facititi¢se

project
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The guantitative analysis should provide information on the severity and frequency of an existing
problem or the likelihood of creating a new problem. It should evaluate ggdpoitigation
intended to avoid aggravation of the existing problem and to avoid creation of a new problem.

Downstream analysis

The downsteam aalysis shall assess tlagea downsaam of the subject propéy for the entire
flow path fom the project site tthe neaestsurface receiving wat@r up to one quarter mile,
whichever is less.

Thedownstream aalysis $all:

1 Evaluate patntial downsteam drainage impacts as @l as theadequay of the downstream
drainage facilities to acommodate flows fromhie developmengctivity and all other
upsteam saurces identifiedin the contributinghreshdd dischage areaor areas

1 Provide a naative of the downseamconditions and a computation of thgequacy of
downsteam conwyance systems regired under SCC 363A.730;

1 Include asummay of avisual inspectiorof the condition of the downsan drainage
system, wienever possible, anghotagraphic documentaiton to \erify that it will function in
accordancewith the downsteam analysis; and

1 Provide da@umentation of ciinage problems identified ithe Snohomish Couy Drainage
Needs Report (DNR) arquivdent studies, and ithe SnohomisiCounty Department of
Public Works &rface Water Maragement drainagecomplaint datasse.

If the dbwnstream andysis indcates that foodingof a buildirg, stucture, pad, criticalarealake
or fishey resairce has thepotential to ocur within the area of analysishecountymay require
furtherevaluation of the potential impactstbe rew developmentactivity to the downstream
areabeyondthe area initially analyzed

Upstream analysis

The upsteam aalysis shall assess the argsstream from the pfectsite, which dains onto or
through the site. The amhgsis slall:

1 Evaluatepotential dranage impacts that ay occur upsteam asa result othe project; and

1 Calculate he aeaof land anddrainage flow to the site.

Mitigation Report

If the dbwnstreamandysis or the upseamandysis finds that the pposed new @/elopment or
redevelopmenprojectmay cause dtsite drairage impacts the appicant $all sulbmit a
mitigation report that poposes migjation of thosempacts.

For the purposes of this site analysi$;ite dainage impads are defined asircumstances
under which

1 Upstream runofffrom peak flowin a 100year storm eent would cause impacts upstream
includingflooding of a building, struture, 1oad, criticalarea, lake orfishery resource; or
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1 Downstean runoffcauwses a0.15cubic feet pr secondr greater icrease in the Myea
flow frequency from a thresbld dischage aeaas esimated usingn approved continuous
runoff hydrologic modelor causedlooding of abuilding, structire, road, criticalarea, lake
or fishery resaurce.

Miti gation measuredhallbe selected using the followingequene: avoid impacts, nmimize
impacts, ectify impacts, ompensafor impacts. If the seletion of any single mitigation
preferenceis determined inadequatby the county, acombination ofwo or more mitjation
approaches kall be requied.

As noted abovehe countymayrequire the applicantto peform aquantitativeandysis when the
gualitative andysisrequiredby this chapterfinds that the pposed new eé/elopment or
redevelopment projet may cause gnificantadvese impacts.When a quantitativandysis is
requred, it shall be used in deloping the mitigation requiredby this chapter

When a newdevelopment projet or aredevelopment projet will be developed in pases, a
mitigation plan shall be identifiecbf eachproject ghase, baed on thedrainage impacts
associated with eachhase.

In addition to the guirements aboveand in &cordance with Minimum Requirement 6, an bf
site treatmendénalysis from theproject steto the neeestsurface receiving water up to one
guarter mile, whichesr is lessand a mitgjation report shall beequiredfor projects that:

1 Add 5,000 square=ét ormore of rew hard surfae;
1 Convert thee-quarters ofan ace of pervious suréces to lawn or langtaped aess; or
1 Convert 2.5 aes of forested area to pasaur

3.4 Determination of Applicable Minimum Requirements

The appicant shall detemine theapplicableMinimum Requirements fonew development and
redevelopmenpursuant to therequirements set forth RCC 3063A.300and 30.63A.310 and in
accordance with the information in Chapter 2 of this volume

3.5 Preparation of Permanent Stormwater Control Plan

The applcant shallprepae a permanent stomwater control planStaomwater controBMPs and
facilities that will seve the poject site in its developed cdlition shall be selected iung the
process outlinedn Chaper 4 ofthis volume In preparing a stormwater site plan, thapplicant
shall considehow to reduceor minimize the reedfor constricted stormwaer facilities by
minimizing propcsed imperviousurfaces and mininging land disturbingactivities, grading and
creation of hard surfaces @ifeasible and preserving overstory vegetation and tree canopies
wherefeasible. Thdinal BMPs and facilities whiclre selectedby the applicant shall be
depicted on the permanent stormwaientrol pln.

The permanent stormwatplan shall include théollowing:

1 If flow controlfacilities arerequiredto comdy with Minimum Requirement 7or Minimum
Requirement 8adescription of theexisting sitehydrology, including a list of assumptions
and site paameters used innalyzing the pedeveloped &e hydroogy. This descriptiorshall
be submitted with the plan ast@iall be eflected in the stormeter calculations;
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1 The a&reage, soiltypes,and landcover wsed to déermine the predevelopedflow
chaactristics, alongwvith basin mapdor each subasin dfectedby the poject. Thepre-
developed condion shallbe aforested lanatover umess historic information is provided
that indicateshe site vas pirie prior tosettlement; and

1 A topagraphic map to deermine basin boundeesthat shows the following:
o Deélineationand aceage of upsteam areas contributing runéf to the site

Flow contol facility locations;

Qutfall locations

Overflow route;

O O O O

All natural streamand drairage features, in¢udingthe direction of flow, aaeage of
areas contributinglrainage, and the limits of land distiing activity; and

o Each basin within oflowing through the site ananodel input paametersfor eech basin.

All stormwatersite plan rarratives shall describthe site hydrology and include a table showg
the totals of hard swates,pollution-generating hard surfees,and polution-generating pervious
surfaces foreach threshold dis@ngearea br which onsite stormwater magenment BMPs ae

the sole stomwater mangement aproach. The calclations will be used toerify that the
thresholds forapplication of teatment, flow control facilities andeiland protetion pursuant to
Minimum Requirements 6, 7 and 8enot exceeded.The site plan narrative shall also describe
any proposed credits that will be proposed for any permeable surfacesterelfetention

within the flow control analysis as partfinimum Requirement 7 consistent with the
guidelines established Wolume IlI, Chapter 2 othis manual.

The permanent stonmwater control plaor development ativities requiring treatment anddw
control facilities pursuant tdvlinimum Requirements 6, Znd 8 shi include the following
information:

1 A narrativeandmathematial and graphigresentation®f model input peameters seleted
for the developed site conditigrincludingacreage, soil types, land cowers, tree coverage,
road bByout, andall drainage facilities and easements;

1 Developedbasin aess, threshold dischige aeas,and flow whichare cras-referenced to
compugr printouts orcalculationsheets. Develged basin fowsshall be listed andibulated
in the documentation;

1 Any documents used tdetermine the @velopedsite hydrology. The samébasin
identification used fothe pe-developed sitehydrology shall be use@vhenewer possible. If
the boundariesf a basinare modified by the projet proposalthey shall be ckarly shovn on
amapand thebasin identification shall be modified to irwhte the chage;

9 Finishedgrade topograpic maps;

Grading documentation to demonstrate that the des@mporated the minimum grading
necessary for the new development or redevelopment agtivity

1 Finished floor elgations, whenequired by the drector, if they areneededo addess
topographical or existing infrastructureconstraints;
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1 If treatmenfacilities are required orpropod, a listingof thewater qualty menus used
according to Volume V,Chapter 3of this manual shall beprovided to desdpe the
permanent stormater control plan grformance sandads andgoals. If flow cortrol
facilities arepropod, confirmation shall berpvided that the flow control stdard is
achieved usinghe flow duration staradsin Volumelll of this manual;

1 Documentation regardg flow controlsystems, includig:

o Drawings of flow control facilities and ther appurtenances showig basic measements
necessay to clculate the stage volumes awilable in liveand dead storage, all
orificelrestrictor stes and head relationships, control strugtastictor placemat, and
placement on thete; and

o A hydrologic andysis includingcomputerprintouts, @culations, egetions, eferences,
storage/volume tablegraphs as necegyao stow resilts and the mettaology used to
determinghe storge facility volumes Where an approved continuous runoff hydrologic
modelis used, its documentation filesaioe included,

1 Documentation regardg stormwater treatmesystems, includin:

o A drawing of theproposed treatmentacilitiesand any structural souce control BMPs.
The drawng must show ovell measurements and ilnensons, placement otie site and
location of inflow, bypassanddischage systems; and

0 Hydrologic model output documenand all relateddculations, equationsegferences,
andgraphsnecessaryo show that théacilities aredesgned casistentwith the
requirements and dsign criteria of Volume Vof this marual;

1 Documentation regardg permanent stormwtar control plan congyancesystems includig:

o An anaysisof any existing conwyancesystemsand theandysis and degin of the
proposedstormwateicornveyancesystem forthe poject. This information shall be
presented in alear,concse manmr that can beasly followed, cheked, and erified,;
and

o Clear labéing of all pipes,culverts,catch lasins, diannes, swales, and otlr stormwater
conweyance appirtenances that corespond diectly to engineered stormwater control
plans and

1 A description of all proposedn-site stormwater management BMBsthe new
development or redevelopment activity.

3.6 Preparation of Stormwater Pollution Prevention Plan (SWPPP)

The applcant shallprepae a SVPPPthat meets the requirements of Volume II, Chapter 3.

3.7 Completion of Stormwater Site Plan.

Using the information described above in this chapter, the applicant shall prepamaater
site planthatincludes the following documentsand information

1 A project overview narative that provides general description of the piject, pe-develgped
and developedonditions ofthe sit, site area and z of theimprovements, anthe pe- and
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pog-devebped stormwater rwif condiions. The overview shod summaize difficult site
pamameters, thenatural drainege system, andlirainage to and from adj&ent properties,
includingbypassflows;

A vicinity map that adarly locates the prperty, identifies all r@ds boderingthe site, shows
theroute of stormwater fé-site to the natural receng waters, and shows gnificant
geographic featuresand crtical areas €.9.,streams, wetlands, kes, slopes greater than 33
where seeps are present as well as a geologic cpntact

Stormwater site planning shieevhich dispay the:
o0 Acreage and bondariesof all drainagebasins;

0 Existing stormwateidrainage to and from the site to the stre@amone quartemile off-
site, whichever is@arerto the site;

O Routes of risting drainage courss, constriction pipes, ditches and futeiflows at all
dischage points;

0 Length of travelfrom thefarthest upstrearand ofa proposed stornrdinage system to
any proposed flow contradnd treatment facity;

Proposed flow controénd treatment facity;
Significant geographcal featues;
Critical areas; and

o O O O

Soils within theproject site;

Existing conditions summg;

Any areas of site limitation;

Off-site analysis (upsteam anddownstreampandmitigation report;

Drainage design, including the basis on which feasibility or infeasibility eite
stor mwat er man asgaeemenedk B MP’' s wa

SWPPP pepared pursuant t&/olume Il Chapter 3
Permanent stormweatcontrol plan;

Special eports, studies and maps conductedrepprethe stormwadr site plan €.g., soll
testirg, critical areas reports anddelinedions);

A list of other recesary pemits and approvalas equired by other regulatory agendes if those
permits or approvals includeonditions that aféct the stomwatersite plan orconin more
restrictive draiage-related equirements;

An operation and maienance maunal for eachflow control andtreatmentacility. The
manuwal should contain a desiption of the facilty. The mama must identiy and decribe
the maintenance tasks and thegliancy of each taskneetingthe standardssgblished in
Volume V,Chapter 4 A mainteranceactivity log shall be provided thatdicates what
maintenanceactions will be taker)y whom and wben, pursuant t€hapter 7.546CC; and
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1 Documentation to establish the approprigteurty deviceamount vhen required under
Chapter 30.84 SC.
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Chapter 4 - BMP and Facility Selection Process for
Permanent Stormwater Control Plans

4.1 Purpose

This chaptedescribes how teelectstormwater control BMPs and facilities thatl serve the
projectsite in itsdeveloped condition.

4.2 BMP and Facility Selection Process

Step 1: Determine and Read the Applicable Minimum Requirements set forth in
Snohomish County code.

SCC3063A.300through SCC 3®3A.310set forth the Minimum Requirements applicable to
various kinds oprojects

Step 2: Select Source Control BMPs
Note: Skip this step for single-family residential development projects.

Refer to Volume IVof this manual If the project involves construction of areas or facilities to
conduct any of the activities describedviolume IV, Chapter 5the applicable structural source
control BMPs described in that section must be constructed as part of the. project

The projet may have additional source control responsibilities as a result es@eedic
pollution control plans (e.g., watershed or basin plans, water-afgealans, groundwater
management planikes management plans).

Step 3: Identify Discharge Areas and Applicable Requirements for Treatment, Flow
Control, and Wetlands Protection

Using the following procedures, identify the threshold discharge areas on the project site, and,
for each threshold discharge area, the applicable requirements for stormwater treatment, flow
control, and wetlands protection. These determinations shallde using the definitions of the
following terms found in the Glossary of this volureéfective impervious surface, impervious
surface, hard surface, pollutigenerating impervious surface (PGIS), pollutgenerating hard
surface, pollutiorgeneratingpervious surface (PGPS), converted vegetation areas, and threshold
discharge area.

Step 3a:ldentify threshold discharge areasd their characteristics

Identify the threshold discharge ardasthe project site and for each threshold discharge area,
determine the following characteristics:

i Total aredn square feegs.f.);

1 Area(s.f.)of pollutiongenerating hard surfaces (including pollutgenerating permeable
pavements)

Area(s.f.) of pollution-generating pervious surfacgst including permeable pavements)

Area (s.f.) ofeffective impervious surface
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1 Area (s.f.) ofconverted vegetation areas in each threshold dischargeaacea

1 Whether the water discharged from theeshold discharge area drains to a wetland

Step ®: Determinewhether stormwater treatment is required

For each threshold discharge atarmwater treatment is required if either of the following is
true:

1 The amount opollution-generating hard surfaces5,000 square feet or morer

1 The total of pollutiorgenerating pervious surfaces (PGiR&he threshold discharge area,
excludingpermeable pavemerand from whichstormwater will bedischargd in anatural or
marnrtmade conveyance system from the,sg¢hreequarters (3/4) of an acre or more.

If stormwater treatment is required, use the procedures in Step 5 to select an appropriate
stormwater treatment facilityNote that stormwater from multiple threshold diggesareas can
be treated in a single stormwater facility desigbased orthe combined flows.

Step 3c: Determine whether flow control is neederhreabased criteria

Unless excepted as stated belawy,dach threshold discharge areagrat@aterflow controlis
required if anyoneof the followingcriteriais true:

1 The total of effective impervious surfaces is 10,000 square feet or more;

1 Threequarters of an acr@2,670 s.f.or more of native vegetatiaa convertedo lawn or
landscape and surface waitedischargd from the siteénto a conveyance systeon
receiving watersor

1 2.5 acreg108,900 s.f.pr more of native vegetatiare converted tpasture and surface
water isdischarge from the sitdanto a conveyace systenor receiving waters.

If stormwater flow control is required, use the procedures in &tegelect an appropriate
stormwateiflow controlfacility. If the water discharged from the threshold discharge area
drains to a wetland, the flow contrfalcility must meet the wetland protection requirements set
forth in Appendix 4D of this volume.

Exception for flow control requirement:

Flow control is not required for projects that discharge directly or indirectly through a municipal
separate storm ser system to a water listedWfolume |, Appendix4E of this manual subject
to the following restrictions:

1 Any direct dischargshallnot result in the diversion of drainage from any lake, wetland or
stream classified as Type 1, 2, 3, or 4 in the Stafashington Interim Water Typing
System, or Type "S", "F", or "Np" in the Permanent Water Typing System, or from any
Category I, Il, or 1l wetland;

1 Flow splitting devices or drainage BMBIsall beapplied to route natural runoff volumes
from the projecsite to any downstream lake, Type 5 or "Ns" stream or Category IV wetland
as follows:

o Design of flow splitting devices or drainage BMPs will be based on continuous
hydrologic modeling analysis. The design will assure that flows delivered to Type 5 or
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Ns steam reaches or lakes will approximate, but in no case exceed, durations ranging
from 50 percent of the-ear to the 5§/ear peak flow;

o Flow splitting devices or drainage BMPs that deliver flow to Category 1V wetlands shall
be designed using continuousdnglogic modeling to preserve ppeoject wetland
hydrologic conditions unless specifically waived or exempted by regulatory agencies
with permitting jurisdiction;

1 The project site must be drained by a conveyance system that is comprised entirely of
manmae conveyance elements (e.g., pipes, ditches, and outfall protection) and extends to
the ordinary high water mark of the exempt receiving water;

1 The conveyance system between the project site and the exempt receiving water shall have
sufficient hydraulic cpacity to convey discharges from future buolgt conditions (under
current zoning) of the site, and the existing condition frompraject areas from which
runoff is or will be collected; and

1 Any erodible elements of the manmade conveyance system magédpeately stabilized to
prevent erosion under the conditions natethe bulletabove.

Step 3: Determine whether flow control is needsst flow-based criteon

Unless excepted as stated in Step @&ceach threshold discharge area, stormwiker control

is required ifa combination ofl1) converted vegetation areas andn@jd surfacethat function
as effective impervious surfaces, tbatise ®.15cubic feet perecond(cfs) or greater increase
in the 10Qyear flow frequency from a threshold discharge area as estimatechnsapgroved
continuous runoff hydrologic modelnd15-minutetime step The0.15 cfsincrease should be a
comparison of thpostproject runoff to the existing condition runofNOTE: For the purpose of
applying tke 0.15 cfs thresholdhe existing conditioshall be there-project land covemwith

the condition that Snohomish County may require the use of tared documented for the site
at an earlier date in accordance with the requirements of SCC 30.63A.845

If stormwater flow control is required, use the procedures in Step 4 to select an appropriate
stormwater flow control facility. If the water dischardeaim the threshold discharge area

drains to a wetland, the flow control facility must meet the wetland protection requirements set
forth in Appendix 1D of this volume.

Step 4: Select Flow Control Facility

For each threshold discharge area in wiskcimwater flow control is required per Step 3 above,
select an appropriate flow control system using the following procedure. The requirements set
forth in Volume llishall be used to size and design the selected facilities. If the dischtoge
stream that leads to a wetland, or to a wetland that has an outflow to a stream, both the facility
shall meet the requirements of both Minimum Requirerigfiow control) and Minimum
Requiremen8 (wetlands protection).

As noted in Section 2.5&F this volume, most of the esite stormwater management or low
impact development (LID) BMPs contained in this manual provide flow control modeling credit
towards compliance with Minimum Requirement Flow Control. Specific attention is called

to BMPs T5.17 (Vegetated Roofs), T.5.18 (Reverse Slope Sidewalks), T5.19 (Minimal
Excavation Foundations), and T5.20 (Rainwater Harvesting), which do not factor into
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compliance with Minimum Requirement80n-site Stormwater Management, but which

provide flow cantrol modeling credit. Further, BMPs T5.17 (Vegetated Roofs) and T5.20
(Rainwater Harvesting) can be used on sites where infiltration is infeasible due to soil infiltration
capacity or depth to groundwater. LID BMPs are required as directed by thisIM&nua
recognition of the fact that LID BMPs work to manage stormwater pollution and runoff,
Snohomish County encourages their use beyond what is required by this Manual. Information
on BMPs T5.17 T5.20 is found in Volume V, Chapter 5 of this Manual.

Step4a Determine whethestormwatelinfiltration can be used

There are two possible options for infiltration.

The first option is to infiltrate through rapidly draining soils that meet the site characterization
andSite Suitability Criteria set forth h Volume IlI, Chapter 3 of this manufair providingflow
control, but do not meet Site Suitability Criterion (SSG& %oil Physical and Chemical
Suitability for treatmentlf the site is suitable for flow control using infiltration but SSC 6 is not
met,flow control can be accomplished using infiltratimovided the requirements for treatment
set forth in Step 5 below are méthe infiltration facility must provide adequate volume such
that the flow duration standard efinimum Requirement 7 will be &eeved.

The second option is to infiltrate through soils that meet the site characterization and site
suitability criteria in Volume Ill, Chapter 3. The facility would be designed to meet the
requirements for treatment and flow control.

If infiltration facilities for flow control are planned, the flow control requirement has been met
proceed to Step. If infiltration facilities are not planned, proceed to tép

Step 4b Usean approvedontinuous runoff hydrologic mod# size a detention facility.

Refer to Volume llifor detention facility designNote that reducing the level of site disturbance
redu@s the size of the required flow control facility.

Step 5: Select Stormwater Treatment Facilities

For each threshold discharge area in which stormwater treatment is required per Step 3 above,
selectanappropriate treatmestystem using the following predure The requirementset forth
in Volume 11l and Volume Vshall be used to size and designgbkected facilities

Volume V, Chapter 12f this manuaincludes information about stormwater treatment BMPs to
which the Washington Sta@epartment of Ecology has given a deel designation for
pretreatment, oil, phosphorous, enhanced, or basic treatment. Snohomish County will approve
the use of the subset of those BMPs to which Ecology has given a Geneltavgke

Designation (GULD).

NOTE: Only basic treatment is required fandscaped areas of industrial, commercial, and

multi-family project sites, and parking lots of industrial and commercial project sites, dedicated
solely to parking of empl oyolveany otherpalluticmt e vehi c
generating sources (e.g., industrial activities, customer parking, storage of erodible or leachable
material, wastes or chemicals).

Step5a Determine th@eceivingwaters angbollutants ofconcernbased oroffsite analysis.
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Determine the natural receiving watéesg.,ground water, wetland, lake, stream, salt wdtar)
the stormwater drainage from the project site. If the discharge is 8ntt®mish Countgtorm
drainage system, the receiving waters for the drainage system must be determined.

Step5h: Determine if amoil control facility is required

Oil contrd facilities are requiredfgp r o) ect s t-bha¢ & iatv-@se sitds argtHdsey h
that typically generate high concentrations of oil due to high traffic turnover or the frequent
transfer of oil. Highuse sites include:

1 An area of a commercial or industrial site subject to an expected average daily traffic (ADT)
count equal to or greater than 100 vehicles per 1,000 square feet of gross building area
Note Snohomish County will consider fueling stations, with or withesaall convenience
stores, to be a highse site unless the applicant demonstrates, tcotlngty s s at i sf act i ¢
through the stormwater site planning process, that the ADT threshold will not be met.

1 An area of a commercial or industrial site ®abjto petroleum storage and transfer in excess
of 1,500 gallons per year, not including routinely delivered heating oil

1 An area of a commercial or industrial site subject to parking, storage or maintenance of 25 or
more vehicles that are over 10 tonssgraveight (trucks, buses, trains, heavy equipment,
etc.)

1 Arroad intersection with a measured ADT count of 25,000 vehicles or more on the main
roadway and 15,000 vehicles or more on any intersecting roadway, excluding projects
proposing primarily pedestriaor bicycle use improvements.

The traffic count can be estimated using info
Institute of Transportation Engineers, or from a traffic study prepared by a professional engineer
or transportation specialistitlr experience in traffic estimation.
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Figure 1.4 Treatment Facility Selection Flow Chart
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Some land userequire the use of a spill control ($¢pe) oil/water separatoiSituationsin

which such aseparators necessargare described in Volume IV and are separate from this

treatment requirement. While a number of activities negyirethe useof spill control (SG

type) separators, only a few will necessitate American Petroleum Institute (API) or coalescing

plate (P)type separators for treatment. The following urban land uses are likely to have areas
that fall withi msteheideefsi’niotri chmaveef s“ulfifghci ent
that can be treated by an API or-Gfe oil/water separator.

1 Industrialmachinery angéquipment, andailroadequipmentmaintenancg
Log storage andorting yards

Aircraft maintenancereas

Railroadyards

Fuelingstations

Vehiclemaintenance ancepair, and

= =2 =2 A4 A -2

Constructiorbusinessese(g.,paving, heavy equipment storage and maintenance, storage of
petroleum products)

Oil control facilities are to be placed upstream of other stormwater facilities and as close as is
feasible to the oil source-or highuse sites located within a larger coemaial center, only the
impervious surface associated with the higge portion of the site is subject to treatment
requirements. If common parking for multiple businesses is provided, treatment shall be applied
to the number of parking stalls required floe highuse business only. However, if the

treatment collection area also receives runoff from other areas, the treatment facility must be
sized to treat all water passing through it.

High-use roadway intersections shall treat lanes where vehiclesialata during the signal

cycle, including left and right turn lanes and through lanes, from the beginning of the left turn
pocket. If no left turn pocket exists, the treatable area shall begin at a distance equal to three car
lengths from the stop lindf runoff from the intersection drains to more than two collection

areas that do not combine within the intersection, treatment may be limited to any two of the
collection areas.

If an oil control facility is required, select one of the options below.
1 API-Type Oil/Water SeparaterSee Volume V, Chapter 11

9 Coalescing PlatéCP)Qil/Water Separator See Volume V, Chapter 11
9 Linear Sand Filter See Volume V, Chapter 8

9 Any BMP for which Ecology has issued a General Use Level Designation for oil control

Thelinear sand filter is used in the basic, enhanced, and phospreatmsent menus also. If
used to satisfy one of those treatment requirements, the same facility shall not also be used to
satisfy the oil control requirement unless quartergintenance is assured.
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Step5c. Determine whether infiltration for pollutant removal is practicable

If the evaluation in Step 4a determines the sitexsiitable to provide flow control using
infiltration, the site is Bo unsuitable forstormwater treatment using infiltration. If so, proceed
to Step 5d

If the site is suitable for flow control using infiltratioetermire whether native soils are

suitable for treating stormwater by infiltratiomaccordance with Site Suitability Criten SSC

6 in Volume Ill, Chapter 3.3.7Infiltration treatment facilities must be preceded by a

pretreatment facilitysee Volume V, Chapter 6), which may be a presettling basin, an oil control
facility, or a basic treatment facilitylf an oil/water sparator isused for pretreatmentjore

frequent facility inspections may be necessary to determine when accumulated solids exceed the
sedimentdepth at whichmaintenance is requird@ee Volume V).

If infiltration treatmentis practicable, select an infiltration facilignd an appropriate
pretreatment facility

If infiltration treatment is not practicable, proceed to Step 5d.

Step5d: Determine ifaphosphorugontrol facilityis required.

Control of phosphorus new developrant or redevelopmerd requiredorior to:

1 Surfacedischarge tavaters reported under section 305(b) of the Clean Water Act and
designated as not supporting beneficial uses due to phosphorus;

1 Surfacedischarge to water bodiéisose waters listed in Washingtsiate's Nonpoint Source
Assessment required under section 319(a) of the Clean Watbeéauise of nutrient
concentrations

1 Surfacedischarge tavetlandscategorized as Categorpi Category Iby the Washington
State Wtland Rating System of Western Washingtam

1 Stormwater infiltrated within onguarter mileof a phosphorusensitive receiving water or a
tributary to that watein soils that do not meet the soil suitability critefioa infiltration
treatmenin Chager 3 of Volume Il

If phosphorus control isot required, proceed to Step 5e. If phosphorus contregisred,
select one of the facilities below.

1 Large sand filter

1 Large wetpongd

1 Treatment train fophosphorus removéteeTable 1.2; or
1

Any other treatment system for whithe Washington State Department of Ecolbgyg
issued a General Use Level Designationploosphorus treatment.
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Table 1.2 Treatment Trains for Phosphorus Removal

First Basic Treatment Facility

Second Treatment Facility

Biofiltration Swale

Basic Sand Filter or Sand Filter
Vault

Filter Strip

Linear Sand Filter (no presettling
needed)

Linear Sand Filter

Filter Strip

Basic Wetpond Basic Sand Filter or Sand Filter
Vault
Wetvault Basic SandFilter or Sand Filter

Vault

Stormwater Treatment Wetland

Basic Sand Filter or Sand Filter
Vault

Basic Combined Detention and
Wetpool

Basic Sand Filter or Sand Filter
Vault

which casea facility or treatment train must be selected thatghtisfies both requirements.

Step & Determine ifenhancedreatment isequired.

Unlessexcepedasstatedbelow, enhanced treatment is required for the following project sites
portions of siteshat discharge téresh waters designated faquatic life or that have existing

aguatic life use, to conveyance systems tributary to such waters, or to stormwater infiltration

systems that are not designed and constructed to provide treatment in accordance with the
requirements of this manual andtthae within % mile of such waters

T

il
il
il

Industrial project sites

Commercial project sites

Multi-family project sitesand

High ADT roads as follows:
o Within Urban Growth Areas:

A Fully controlled and partially controlled limited accesads with Average Daily
Traffic (ADT) counts of 15,000 or mgrand

A All other roads with al\DT of 7,500 or greater

0 Outside of Urban Growth Areas:
Roads with arADT of 15,000 or greater unless discharging td' &#ahler order

A

stream or largerand

Roads with arADT of 30,000 or greater if discharging to'&Qtrahler order stream
or larger (as determined using 1:24,000 scale maps to delineate stream order).
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Exceptions

Forthreshold discharge areas with morentbaeland useor activity, the enhanced treatment
requirement shall apply a threshold discharge are&@®%6 or more of the total runoff within
thatthreshold discharge areasubject to the enhanced treatment requiresrsitfortrabove.

Projects or portions of projects meeting the descriptions above do not need enhanced treatment if
the stormwater discharges directly or indirectly through a municipal storm sewer system to a
water body listed in Volume I, Appendixd

If enhanced #atment is required, select one of the treatment systems below.
1 Largesandfilter;

Stormwatetreatmentvetland

Compostamendedilter strip;

Bioretention

Media filterdrain

Treatmentrain for dissolvedmetalsremoval(seeTable 1.3; or

= =2 =4 4 A -

Any other treatment system for which the WashingtoneSbapartment of Ecology has
issued a General Use Level Designation for enhanced treatment.

Snohomish County Drainage Manual Volume | - Minimum Technical Requirements 51



February 2021 Planning Commission Draft

Table 1.3 Treatment Trains for Dissolved Metals Removal

First Basic Treatment Facility Second Treatment Facility
Biofiltration Swale Basic Sand Filter or Sand Filter Vault or Medi
Filter®
Filter Strip Linear Sand Filter with no presettling cell
needed
Linear Sand Filter Filter Strip
Basic Wetpond Basic Sand Filter or Sand Filter Vault or Medi
Filter®
Wetvaut Basic Sand Filter or Sand Filter Vault or Medi
Filter)
Basic Combined Basic Sand Filter or Sand Filter Vault or Medi
Detention/Wetpool Filter)
Basic Sand Filter or Sand Filter Media FiltefV
Vault with a presettling cell if
the filter is
detention facility
(1) Media must be approved by Ecoldgy enhanced treatmenteevVolume V,Chapter 12.

If Enhanced Treatment does not apply to the site, proceed t&fStep

Step5f: Select a Basic Treatment Facility.

The Basic Treatment Merapplies to project sites for which treatment is required but which do
not trigger the requirements for oil contrphosphorugontrol, or enhanced treatment listed in
the step aboveFor developments with a mix of land use types bdmctreatment reguement
shall apply when the runoff from the areas subject tbaisectreatment requirement commge

50% or more of the total runoff within a threshold discharge area.

If basic treatment is required, select one of the following treatment systems
1 Infiltration treatment

Sandfilter;

Biofiltration swale

Filter strip;

Basicwetpond

= =2 =4 A4

Wetvault—allowed onlyfor commercial, industrial, or road projects if there are space
limitations. Combined detention/wetvaults are allowed)\sdame V, Chaptef0.3

Stormwatetreatmentvetland
Combineddetention andvetpoolfacilities

Bioretention

== =2 =4

Media filter drain or
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1 Any other treatment system for which the Washington State Department of Ecology has
issued a General Use Level Designationbfasictreatment.

Step 6: [Reserved]

Step 7: Complete Development of Permanent Stormwater Control Plan

SCC 3063A.400 sets forth requirements for development of a permanent stormwater control
plan. The design and location of the BMPs and facilities on the site must be determined using
therequirementsn Volumes lIlI, 1V, and V.
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Appendix I-A - RESERVED
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Appendix I-B - RESERVED
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Appendix I-C
Basic Treatment Receiving Waters

Stormwater discharges to the following receiving waters require only basic stormwater treatment

All Salt Waterbodies

Rivers Basic Treatment Applies Below This Location
Sauk Clear Creek

Skagit Cascade River

Skykomish Beckler River

Snohomish Snoqualmie River

Snoqualmie Middle and North Fork Confluence
Stillaguamish North and South Fork Confluence

North Fork Stillaguamish Boulder River
South Fork Stillaguamish Canyon Creek
Suiattle Darrington

Note: The initial criteria for this list are rivers whose mean annual flow exceeds 1,0@Ddfs,
lakes whose surface area exceeds 300 acres. Additional waters do not have to meet these
criteria, buttheyshould have sufficient background dilution capatitiaccommodate dissolved
metals additions from buildut conditions in the watershed under @te$tSnohomish County
Comprehensiv®lan and zoning regulations.
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Appendix I-D
Wetland Protection Requirements

Theserequirementsre intended to prevent diminishment of the functions and values of wetlands
by avoiding alterations to the structural, hydrologic, and water quality characteristics of existing
wetlands to the extent feasible during newedepment, redevelopment, and stormwater
management projects.

New development, redevelopment, and stormwater management projects may decrease the
function and value of a wetland by:

1 Increasing the amount of water flow discharged to a wetland.
1 Decreasing th amount of water flow discharged to a wetland.
1 Increasing the amount of pollutants discharged to a wetland.

This can happen even if the wetland is not physically altered for development or stormwater
management purposes.

A. Wetland Rating System

A wetland icentified as a receiving water of a project needs to be rated using the Washington
State Wetland Rating System for Western Washington: 2014 UpsgEhomas Hruby,
Washington State Wetland Rating System for Western Washington: 2014 Update, Publication
#14-06-029, SEA Program, Washington Department of Ecology, 2@d4letermine its category
and habitat score.

Wetlands in Washingtostate differ widely in their functions and values. The Washington State
Wetland Rating System categorizes wetlands intodategories (I, II, Il and 1V) based on their
sensitivity to disturbance, their rarity, our ability to replace them, and the functions they provide.
Category | is the highest rated wetland and the most sensitive to disturbance and Category IV
wetlands ar¢he lowest rated, based on relatively low functions and values.

This Appendix uses categories and habitat scores for wetlands to determine the level of
protection necessary to reduce the risk of loss of wetland functions and Véleeating system
doesnot replace a full assessment of wetland functions that may be necessary if wetlands are
impacted and mitigation permits are requirédr more information on the wetlands rating
system refer to the following webpage:

https://ecology.wa.qgov/Waté&horelines/\Wetlands/Tooslesources/Ratingystems

B. Regulatory Authority

Wetlands are Waters of the State as defined under Chapter 90.48 RG&¢eWaters of the
State under Chapter 1-2201A WAC, and may be Waters of the U.S. according to the 2015
Clean Water Rule and regulated under the Clean Water Act. This Appendix does not include
guidance for wetland delineation, assessment, permittimgstaration.

Every development project should follow the requirements of the State Environmental Policy
Act. Proponents should contact the local permitting authority and any other agency that deals
with wetland protection. Other state and federal ageme#égsalso have jurisdiction over projects
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affecting wetlands such as the Washington State Departments of Ecology, Natural Resources,
and Fish & Wildlife; the U.S. Environmental Protection Agency; and the U.S. Army Corps of
Engineers.

C. Wetland Protection Levels

The level of protection required for existing wetlands is based on the wetland category, habitat
score, and the wetland characteristidse levels of wetland protection outlinateas follows

General Protection

All wetlands (Categories |, Il, Il ahlV) must receive the following general protection:

1 Consult regulations issued under federal and state laws that regulate the discharge of
pollutants to surface waters, including the Construction Stormwater General NPDES Permit.

Maintain thewetland buffer required by local and/or state regulations.

1 Retain areas of native vegetation connecting the wetland and its buffer with nearby wetlands
and other contiguous areas of native vegetation.

1 Avoid compaction of soil and introduction of invasiMarmt or animal species in the wetland
and its buffer.

1 Take measures to avoid general physical impacts (e.qg., littering and vegetation destruction).
Examples are protecting existing buffer zones; discouraging access, especially by vehicles,
by planting outigle the wetland, and encouragement of stewardship and signage by
landowners.

1 Any stormwater management practices, such as Runoff Treatment or Flow Control BMP
implementation, must be done outside of the wetland buffer boundary, except limited
circumstances where the wetland and/or buffer may be used for additional Runoff Treatment
and/or Flow Control of stormwater (S8ectionl — Compensatory Mitigation of Wetlands)

1 Discharge from a BMP or project site should be dispersed using a method to diffuse the flow
before entering the wetland buffer.

1 Consider fences to restrict humanaccessb ut make sure it doesn’t
movement. They should be used when wildlife passage is not a major issue and the potential
for intrusive impacts is high. When wildlife movement and intrusion are both issues, the
circumstances will havetbe weighed to make a decision about fencing. Check with the
local and/or state agencies to determine if fencing would be allowed.

Protection from Pollutants

All wetlands (Categories I, II, lll and 1V) must receive the following protection from pollutants

1 Provide Construction Stormwater BMPs as directedimmum Requirement 2o prevent
sediment and other pollutants from entering the wetland.

Provide Source Control BMPs as directed/iimimum Requiremen3.

1 Provide OnSite Stormwater Management and u#e principles as much as practicable for
the site, as directed Minimum Requirement 5.
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1 Provide Runoff Treatment BMPs as directed/imimum Requirement € treat runoff prior
to entering the wetland and its buffdrthe thresholds foMinimum Requirement @re not
met for athreshold discharge arghen it is not required to provide Runoff Treatment BMPs
for thatthreshold discharge aréacomply withMinimum Requirement.8

If the wetland is a special characteristic wetland (such as mature or old growth forest wetlands,
bogs, estuarine wetlands, wetlands of high conservation value, coastal lagoons, and interdunal
wetlands), implement Runoff TreatmenViBs with the most advanced ability to control nutrient
loads. Consider using Runoff Treatment BMPs with infiltration and active biological filtration.

Wetland Hydroperiod Protection

Protection of many wetland functions and valu
hydroperiod. This means maintaining the annual fluctuations in water depth and its timing as

closely as possible. Iftareshold discharge aré&@ggers the requements for Flow Control

BMPs perMinimum Requirement,7the following Wetland Hydroperiod Protectiorust be

applied for the same threshold discharge.area

The Wetland Hydroperiod Protection is separated into two methods (Methods 1 and 2) that are
dependat on the wetland category, and whether the project proponent has legal access to the
wetland.

Method 1requires a minimum one year of monitoring followed by continuous simulation
modeling of the wetland stagéhis methodshall be applied to Category | brdepressional or
riverine impounding (including special characteristics Category | or Il) wetlands that the project
proponent owns, or the project proponent has legal accesentpurposes of conducting
monitoring in the wetland.

Method 1 takes intaccount wetland specific information and field data, therefore, it allows
more detailed evaluation of effects of stormwater on wetland functions. In cases where the
project proponent neither owns nor has legal access to the Category | or Il wetlandsgeceiv
stormwater from a proposed project, Method 2 shall be used.

Method 2 uses a site discharge volume model to evaluate hydrologic changes in a wetland, with
no additional wetland monitoring requirement. Method 2 shall be applied to the wetlands listed
below.

1 Category | or Il wetlands thatarefi t € or t he project proponent
to conduct monitoring in the wetland,

Category | or Il riverine, slope or laKkenge wetlands,
Category lll and IV wetlands with habitat score greater than

Category Il or IV interdunal special characteristic wetlands,

= =4 =2 =2

Category Ill and IV wetlands that provide habitat for rare, threatened, endangered or
sensitive species,

1 Category lll and IV wetlands that contain a breeding population of any native aarphibi
species.

o If the wetland has permanent or seasonal ponding or inundation, assume that it has a
breeding population of native amphibians.
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o For seasonal ponding, if the wetland has surface ponding after May 1 of a normal water
year or drier, assume thahas a breeding population of native amphibians.

0 See the Wetland Rating System for guidance on identifying field indicators.

0 Recent aerial images of surface water in the wetland during normal water year or drier
year can also indicate presence of permaoeseasonal ponding.

D. Wetland Hydroperiod Protection Method 1: Wetland Monitoring and Wetland
Stage Modeling

Method 1 criteria and analysis is based on the presumption that a wetland has limited water level
fluctuation and water holding capacity. Thekrio the wetland will be minimal if the frequency

and duration of water level fluctuation (WLF) in the wetland and the WLF timing post project
remain as similar to prproject levels as possible. Therefore, the criteridireés on the

frequency and dation of stage excursions (greater WLF than theppogect level), as well as

on overall WLF after development. The criteria were developed based on studies in Wetlands
and Urbanization, Implications for the Futufer(anda L. Azous and Richard R. Horrgeds.),
Wetlands and Urbanization, Implications for the Future, Final Report of the Puget Sound
Wetlands and Stormwater Management Research Program).1997.

One water year of field monitoring will characterize the existing WLF and water holding
capacity ofthe wetland, and it will be used to calculate the allowable WLF by the proposed
development.

A hydrologic assessment to measure or estimate elements of the hydroperiod updgepte
and posi{project conditions should be performed with the aid of difipchscientist or wetland
specialist.

Criteria for Method 1

The project proponent must meet the following six Method 1 criteria in order to comply with the
Wetland Hydroperiod Protection requirements.

Criteria 1. Mean Monthly WLF Limit

1 If the pre-project (monitored) mean monthly WLF for a given calendar month is < 15cm
(0.49ft, 5.91inch), the pogtroject mean WLF of the wetland for that calendar month may
increase to no more than 20 cm (0.66ft, 7.87inch).

1 If the preproject (monitored) meanmot hl'y WLF for a given cal end
(0.49ft, 5.91inch), the pogtroject mean monthly WLF of the wetland for that calendar
month may increase by up to, but no more than, 5 cm (0.16ft, 1.97inch).

1 Without one year of monitoring data, assume tteeppoject mean monthly WLF for any
month is = 15 c¢cm ( O0.-grdecttmean thonthl} Wit oftihe wetlamah d t h e
for that calendar month may increase by up to, but no more than, 5 cm (0.16ft, 1.97inch).

Criteria 2. Mean Annual WLF Limit

9 If the preproject (monitored) mean annual WLF is < 15cm (0.49ft), the-pagéct mean
annual WLF of the wetland may increase to no more than 20 cm (0.66ft, 7.87inch).
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1 Iftheprepr oject (monitored) mean annual- WLF is 2
project mean annual WLF of the wetland may increase by up to, but no more than, 5 cm
(0.16ft, 1.97inch).

1 Without one year of monitoring data, assume thegpreoj ect mean annual WL
(0.49ft, 5.91inch), and the pegtoject mean annual WLF of the thad may increase by up
to, but no more than, 5 cm (0.16ft, 1.97inch)

Criteria 3. Frequency of Stage Excursions

1 The frequency of stage excursions of 15 cm (0.49ft, 5.91inch) above or below-fitejpot
stage must not exceed an annual average of six.

Criteria 4. Durations of Stage Excursions

9 The duration of stage excursions of 15 cm (0.49ft, 5.91inch) above or below-{hr®ject
stage must not exceed 3 days per excursion.

AND

o For a Wetland that Provides Habitat for Native Amphibians: The stagesions above
or below the pregroject stage must not exceed 8 cm (0.26ft, 3.15inch) for more than 1
day in any 3eday period between January 1 and May 31. The hydroperiod limits
characterize wetlands inhabited by breeding native amphibians and appgding
zones during the period of January 1 through May 31. If these limits are exceeded, then
amphibian breeding success is likely to decline.

OR

o For a Peat Wetland: The duration of stage excursions in thgmgstt scenario cannot
be above the prproject stage for more than 1 day in any year, and applies to all zones
over the entire year. If this limit is exceeded, then characteristic bog or fen wetland
vegetation is likely to decline.

Criteria 5. Total Dry Period Change

1 The total dry period (whepools dry down to the soil surface everywhere in the wetland)
must not increase or decrease by more than two weeks in any year betweeptbgptre
and posf{project scenarios.

Criteria 6. Perennial to Ephemeral or Seasonal Avoidance

9 Alterations to watershed and wetland hydrology that may cause perennial wetlands to
become ephemeral or seasonal yposject must be avoided.

1 If modeled wetland stage indicates that the wetland is perennial, the dry period atthe post
project scenario shibd not exceed 1 day in any year.

Additional guidance to assist with the calculations to verify compliance with Method 1 is
provided inSection - Wetland Hydroperiod Data Collection and Evaluation Procedares
Method 1
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E. Wetland Hydroperiod Protection Method 2: Site Discharge Modeling

An alternative way to predict the risk to the wetland hydroperiod from stormwater discharges is

to assess the changes in total volume of flows into a wetland that result from the development
project. The size of the wetland and its capacity are not known or needed to utilize Method 2.
The risk to wetland functions will be assumed to increase as the total discharge volumes from the
site into the wetland diverge from the fject conditionsThe risk will be decreased if the
divergence is smaller.

As stormwater generated at the project site passes through the wetland buffer, total discharge
volumes from the site to the wetland are to be calculated at the outflow of the wetland buffer.
The exising or required length and area of wetland buffer per local and/or state regulations
around the wetland should be included as an element in the model under fuothjque

(existing) and posproject scenarios.

Criteria for Method 2

The project proponemhust ensure they are meeting both of the following Method 2 criteria in
order to comply with Wetland Hydroperiod Protection.

Criteria 1. Mean Daily Total Discharge Volumes from the Site

1 Total volume of water into a wetland on daily basis should not be than 20% higher or
lower than the prgroject volumes.

o Calculate the average of the total discharge volumes from the site for each day over the
period of precipitation record in the approwahtinuous runoff hydrologimodel for
pre- and pos{project scenarios. There will be 365 (366 for a leap y@arjage daily
values for the prproject scenario and 365 (366 for a leap year) for thegogect. No
day can exceed 20% change in volume.

Criteria 2. Mean Monthly Total Discharge Volumes from the Site

1 Total volume of water into a wetland on a monthégils should not be more than 15% higher
or lower than the prproject volumes.

o Calculate the average of the monthly total discharge volumes from the site for each
calendar month over the period of precipitation record in the appoorghuous runoff
hydrologic model for pre and postproject scenarios. No month can exceed 15% change
in volume.

The guidance for implementing Method 2 and assessing the criteria above in the respective
model is provided irfsectionG — Wetland Hydroperiod Data Collection anddtuation
Proceduresor Method 2

Limitations

Method 2 may not result in complete protection of wetland functions and values as these criteria
are based on risk to the resource rather than an actual understanding of the impacts. When
applicable, Ecologyacommends application of the Wetland Hydroperiod Protection with
wetlandspecific monitoring as described in Method 1.
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F. Wetland Hydroperiod Data Collection and Evaluation Procedures for Method 1

Field Monitoring and Data Collection

Field monitoring data of the wetland must be collected to determine the existipgpaet
hydroperiod, which will then be compared to model outputs to verify compliance with the
Hydroperiod Protection Criteria. Without one year of hydroperiod monitotfregminimum
allowable WLF change can be used (see Criteria for Metho®a&ationD — Wetland

Hydroperiod ProtectioMethod 1: Wetland Monitoring and Wetland Stage Modeling as well as
Steps to Verify Compliance with the Method 1 Hydroperiod Protectiiteria below).

An approved continuous runoff hydrologimdel will be needed for data analysis. Relevant
historic monitoring information can also inform thejpr®ject condition of the wetland. The
following lists describe the minimum required wetlandafic information in order to
implement the Method 1 Wetland Hydroperiod Protectemuirements

1. Contour Data or Water Storage Capacity

Bathymetry, or wetland contours, is indicative of the water storage capacity of the wetland that
will be used in te model simulationf possible, the bathymetry of the wetland should be
surveyed. LIDAR data or GIS analysis may also be used to provide approximate wetland
contoursln the absence of bathymetry data, approximate the bathymetry using the permanent
pondirg area and assume that the storage will occur on top of that area. This resulting storage
area will be lower than the actual area, providing a more protective model.

2. Hydroperiod Monitoring

Collect at least one year of water levels (instantaneous watgr and crest stage) using a crest
stage gage or continuous water level loggers in the wetland. Water levels should be collected at
least monthly over a year.

Average base stage = (Instantaneous stage at the beginning of interval + Instantaneous stage at
the end of interval)/2

3. Flow Monitoring

The goal of this monitoring is to construct a relationship in the model to simulate how flows will
be released from the wetland for each given stage. A simplified monitoring approach may be
appropriate for aimple wetland flow regime. For instance, where a-deflned outlet controls

the outflows from a wetland, instantaneous monitoring of the outflow for the typical range of
flows may be sufficient. In this simple case, a velocity and eses8on and stagmonitoring at

the outlet can be sufficient to create the relationship for the model. These measurements may be
performed in conjunction with the hydroperiod monitoring described above. Additional field

visits timed with precipitation or dry periods mag ecessary to ensure that the outflow
relationship covers the range of modeled flows.

In some situationg maybe challenging to determine the location(s) of flows to and from
wetlands. In some cases, there will be a clear channel that is the solmeendbtvs and

outflows, while in others, the water may disperse over a wide area. An alternative would be to
gather nearly continuous (every 15 minute) rainfall data along with wetland stage data
(hydroperiod monitoring) and adjust the storage and digehate within the model using these
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data. If the flow data or estimation in the model are not available, assume there is no surface
outflow for the wetland (closed depression).

Chapter 8 of Wetlands and Urbanization, Implications for the Futuma(da L.Azous and

Richard R. Horner (eds.),Wetlands and Urbanization, Implications for the Future, Final Report of
the Puget Sound Wetlands and Stormwater Management Research Progranmdi®siés that

a complete wetland water balance includes precipitati@patranspiration, surface inflow,

surface outflow, groundwater exchange, and change in wetland storage using abtijgbiety

gage and continuous flow measurements. The wetland assessment as part of this Method 1 needs
to consider the more protective apach to develop that relationship. A scientist (e.g. wetland
scientist or hydrologist) may determine that the groundwater flow is a significant characteristic

of the outflow of the system. In this case the project proponent may need to determine the
groundvater regime of the system.

Model Construction and Simulation

The project proponent should develop a ststgeagedischarge (SSD) table that represents the
volume of water that ponds in the wetland and the flow rate of water that discharges from the
wetland at a given stagélaving a reliable SSD table that represents the wetland is essential to
evaluate the effects of development in the model. Wetland bathymetry and contour data by field
measurement or using equations to represent the vedusaelepth réations of wetlands and

wetland flow monitoring data are critical to develop the SSD table for the wetland.

In the absence of actual wetland flow monitoring data, it may be possible to develop a SSD table
for the wetland by combining the model simulatexdv$ with the field data obtained on the

wetland WLF (hydroperiod monitoring) data. This would require an iterative modeling process.
The modeling iterations would involve manually changing the discharge rates in the SSD table
until the resulting simulated/LF approach WLF from the field monitoring data. The project
proponent or modeler should provide the details of how this estimated in its hydrologic
assessment report, so that it can be revieweshishomish Coumt

With an SSD table, the following are mssary for the model simulation to evaluate the
discharge of development in the model and determine compliance with the Method 1 Wetland
Hydroperiod Protection criteria.

1 Preproject condition land uses and associated acreage for thecemtirduting area that
drains to the wetland.

1 Postproject condition land uses and associated acreage for the entire contributing area that
drains to the wetland.

1 Percentage of developing project area compared to total acreage of contributing area that
drans to the wetland.
Pre-Project Simulation

1. Identify existing impervious and pervious surfaces that discharge to the wetland and use
the model elements to represent the land use and associated acreage for all hydrologically
contributing areas to the wetland

2. Add the wetland buffer using the lateral flow soil basin, or include it as part of the
contributing area land use.
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3. Connect the runoff from the contributing basin(s) including interflow and groundwater to
the SSD table that represents the wetland.

4. Set theoutflow of the wetland as the Point of Compliance (POC).

Post-Project Simulation

1. Identify anticipated impervious and pervious surfaces that discharge to the wetland and
use the model elements to represent the land use and associated acreage for all
hydrologically contributing areas to the wetland.

2. ldentify any Flow Control BMPs in the contributing area draining to the wetland and use
the appropriate model elements to represent these facilities.

3. Add the wetland buffer using the lateral flow soil basininclude it as part of the
contributing area land use.

4. Connect the runoff from the contributing basin(s) (including the buffer) including
interflow and groundwater to the same SSD table that was used in {pejaet
scenario.

5. Connect flows fronany Flow Control BMP elements through the downstream element(s)
to SSD table that represents the wetland.

6. Connect any infiltration from Flow Control BMP elements to groundwater of SSD table
(if applicable).
7. Set the outflow of the wetland as the POC.

The oder of the steps above depends on the type of elements and their intended function and
could change to be more representative of the contributing flow pathways to the wetland.

Once the model simulations are donedm andpostproject scenarios, expdtie SSD table
stage data for the full period of record: daily, monthly and yearly average, and Max and Min
stage.

These model outputs, together with monitored WLF, are to be used to verify compliance with the
Method 1 Hydroperiod Protection Criteria$edion D — WetlandHydroperiod Protection
Method 1: Wetland Monitoring and Wahd Stage Modeling

Steps to Verify Compliance with the Method 1 Hydroperiod Protection Criteria

Ecology has providedn Excel template to assist with the calculations in the steps b&losv.
template can be downloaded from
https://fortress.wa.gov/ecy/ezshare/wq/Permits/Flare/2019SWMMWW/Content/Resources/Docs
ForDownload/WetlandsMethod1Templatel® 19.xIsx

1) Calculate the Exttng WLF of Wetland using Monitored Water Levels

1 Using the measurements of crest and instantaneous stage during a series of time intervals
over a year, calculate water level fluctuation (WLF) between measurements.

1 Calculate mean annual and meaonthly WLF as the arithmetic averages of a year and
each month for which data are available.

Water level fluctuation (WLF) = Crest stag@verage base stage
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2) Estimate the WLF by Continuous Simulation of Stages in the Model

1 Using modeled daily, monthly aryearly stages (average, max and min) for the full
period of record, calculate daily, monthly or annual WLF as follows:

WLF = Max stage average stage
3) Calculate Allowable WLF change

1 Allowable WLF change by the proposed project is determined by two fabtorstored
WLF of the wetland, and the size of the pr
contributing basin area.

1 Allowable WLF change for the proposed project is calculated as follows:
o If monitored WLF is < 15 cm (0.49 ft, 5.91 inch),

A Allowable WLF change for the wetland (A) = 20 cm (0.66 ft, 7.87 inch)
monitored WLF

A Allowable WLF change for the proposed project = A / percentage of
development by proposed project in the contributing basin area.

o If monitored WLF for agivencalendarma h i s = 15 c¢cm (0. 49 f

A Allowable WLF of the wetland (A) for that calendar month may increase
by up to, but no more than, 5 cm (0.1 6ft, 1.97 inch).

A Allowable WLF change for the proposed project = 5 cm / percentage of
development by proposedapect in the contributing basin area.

1 For example, if the project develops 10 acres of a 100 acre basin (10 %), the project can
cause no more than 10 % of total allowable WLF change in the wetland. If the total
allowable WLF change for the wetland is 18 (0.32 ft, 3.94 inch), the allowable WLF
change for the proposed site is 1.0 cm (0.032 ft, 0.394 inch).

4) Verify Compliance with the Criteria

1 Compare each modeled daily, monthly or annual WLF with the calculated allowable
WLF (factored by percentage of démement by proposed project in the contributing
basin area). If any of the modeled WLF difference betweepmmject and posproject
scenarios exceeds the calculated allowable WLF change for the proposed project, it
means the proposed project does noa@y with Method 1 Wetland Hydroperiod
Protection.

1 For criteria about durations and frequencies, assess individual modeled stage outputs to
verify compliance.

G. Wetland Hydroperiod Data Collection and Evaluation Procedures for Method 2

Model Construction and Simulation

When modeling, include the wetland buffer as the final element in botlhmiepostproject
scenarios, downstream of the project area including any Flow Control BMPs. The point of
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compliance (POC) should be assigned to cagthedotal (surface, interflow, and ground water)
volume leaving the wetland buffer for both the-preject and the pogiroject scenarios.

Pre-project simulation

1.

Identify existing impervious and pervious surfaces that discharge to the wetland and use
themodel elements to represent these land areas.

Identify the wetland buffer area and use the lateral flow soil basin to represent the
wetland buffer.

Connect the model elements to the wetland buffer ensuring that impervious land areas are
connected to surfacflows and that for any other model elements all flows (surface,
interflow, and ground water) are connected.

4. Set the wetland buffer element as the most downstream element.

Set the POC at the outflow of the wetland buffer element including sutfao#,
interflow, and ground water.

Post-project simulation

1.

Identify anticipated posgproject impervious and pervious surfaces that discharge to the
wetland and use the model elements to represent these land areas.

Identify any Flow Control BMPs and udeetappropriate the model elements to represent
these facilities.

Identify the wetland buffer area and use the lateral flow soil basin to represent the
wetland buffer.

Connect the model elements to the wetland buffer ensuring that impervious land areas are
connected to surface flows and that for any other model elements all flows (surface,
interflow, and ground water) are connected.

Connect any Flow Control BMP elements to the wetland buffer ensuring that surface
flows are connected to surface water andiafilgration is connected to ground water.

6. Set the wetland buffer element as the most downstream element.

7. Setthe POC at the outflow of the wetland buffer element including surface runoff,

interflow, and ground water.

Once the model simulations are donedme- andpostproject scenarios, verify compliance with
the Method 2 Hydroperiod Protection Criteria.

H.

Strategies to meet the Wetland Hydroperiod Protection Criteria

Consider the following strategies to minimize impacts on the wellgdbperiod and to meet
the criteria. The list is in order of preference:

T
T
T

Increasing the retention of natural pervious cover.
Reducing the level of development.

Reducing the total amount of impervious surfaces.
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1 Increasing infiltration using egite LID tediniques.
1 Increasing or maintaining larger wetland buffer zones.

1 Increasing infiltration and/or storage capacity of Flow Control BMPs.

I Compensatory Mitigation of Wetlands

It is always necessary to treat stormwater prior to discharge to a wetland anteitsAnyf
required Runoff Treatment BMPisicluding the outlet structurenust be provided outside of the
wetland and its buffer boundaries. If outflow from a BMP or project site is concentrated, flow
should be diffused prior to discharge into the buffer.

Compensatory Mitigation Required

When project proponents alter a wetland(s) as part of a Runoff Treatment and/or Flow Control
BMP system, they must demonstrate that they have done everything possible to avoid and
minimize impacts. Remaining impacts to watlaarea and/or functions must be compensated
according to local, state, and federal regulations and guidelines. Check with the agencies
responsible for issuing permits.

Compensatory Mitigation Not Required

Treated stormwater may be beneficial to wetlands that have been heavily disturbed by human
activities and can improve wetland hydrologic functions. In these limited cases when all of the
conditionsbelow are met, hydrologic alteration of the wetland totrtteerequirements of a

Flow Control BMP/facility is allowed without compensatory mitigation. This alteration will be
considered a hydrologic functional restoration activity.

1 The wetland is rated Category Il or IV.
The wetland has a habitat score of %ess.
The wetland does not provide habitat for rare, threatened or endangered species.

The wetland does not contain a breeding population of any native amphibians.

= =4 =4 =4

The hydrologic functions of the wetland can be improved by modificaBenerally, this

means that constraints exist within the wetland (or surrounding area) that have altered natural

hydrologic processes. The constraints are described in Charts 4 & 5 in Selecting Wetland
Mitigation Sites Using a Watershed Approath@mas Hrby et al., Selecting Wetland
Mitigation Sites Using a Watershed Approach, Washington State Department of Ecology,
2009. Proponents must identify and addrasteast onef the following common

constraints to document improvement of hydrologic functions:

o Surface water flows have been diverted away from the wetland by prior development.
Surface/subsurface water flows could be directed to the site to augment hydrologic
inputs.

o Ditches that artificially drain water from the wetland could be filled or plugged
retain water.

o Drain tiles that artificially drain water from the wetland could be broken or removed
to retain water.
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o Atrtificially placed fill that decreases surface water storage capacity could be removed
to increase surface water storage capacity.

o Dikes or berms that prevent overbank flooding could be breached or removed.

o Ouitlet culvert that is lower than the surrounding topographic depression could have
its invert elevation raised to increase surface water storage

o0 The wetland is part of a priority resation plan that achieves restoration goals
identified in a Shoreline Master Program or other local or regional watershed plan.

1 The wetland lies in the natural route of water and the discharge follows the natural routing.

M Successful demonstration thatmet loss of wetland function and value occurs as a result of
the structural or hydrologic modifications.

o This includes the impacts from the machinery used for the construction. Heavy
equipment can damage the soil structure of a wetland.

o When the functionand values of a degraded wetland are improved by project
alterations, the project proponent must specify which project activities would thus be
selfmitigating.

o Check with the agency(ies) issuing the permits for the modification(s) to determine
which methal(s) and/or analyses to use to determine no net loss of wetland functions
and values.

o Functions and values that are not replaced on site will have to be compensated for
elsewhere.

J. Wetland Protection Definitions
The following terms are applicable onlyttos Appendix.
Buffer

The area (either upland, open water, or another wetland) that surrounds a wetland or
watercourse and that reduces adverse impacts to the ecosystem functions and values from
adjacent development.

Compensatory mitigation

The stage ofthe mitigation sequence where impacts to wetland functions are offset (i.e.,
compensated for) through creation (establishment), restorati@stablishment,

rehabilitation), or enhancement of other wetlands. Because regulatory requirements and
policesend to focus on compensatory mitigati on,
refer to compensation, which is just one part of the overall mitigation sequence.

Degraded wetland

A wetland (community) whose functions and values have been reduced as affegoian
activities. For example, a wetland in which the vegetation, soils, and/or hydrology have been
adversely altered, resulting in lost or reduced functions and values; generally, implies
topographic isolation; hydrologic alterations such as hydiogeaiteration (increased or
decreased quantity of water), diking, channelization, and/or outlet modification; soils
alterations such as presence of fill, soil removal, and/or compaction; accumulation of
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toxicants in the biotic or abiotic components of wetland; and/or low plant species richness
with dominance by invasive weedy species.

Depressional wetland

Depressional wetlands occur in topographic depressions where the elevation of the surface
within the wetland is lower than in the surrounding langdec@hese wetlands often pond
water at the surface but they can also be saturated without surface ponding.

Ephemeral wetland

Wetlands that temporarily hold water in the spring and early summer or after heavy rains.
Periodically, these wetlands dry up, ofie@ mid to late summer.

Estuarine wetland

Wetlands where salt tolerant plant species are dominant and the water regime is influenced
by tidal action. The wetlands are usually partially enclosed by land with open, or partially
obstructed access to openisalwater. Salinity is greater than 0.5 ppt.

Hydroperiod
The seasonal occurrence of flooding and/or soil saturation; it encompasses the depth,
frequency, duration, and seasonal pattern of inundation.

Invasive species

Nonnative organisms whose introductitauses or is likely to cause economic or
environmental harm or harm to human, animal or plant health.

Lake Fringe Wetlands

Lake Fringe wetlands are on the water side of the Ordinary High Water Mark (OHWM) of
lakes where the area of open water nextuegetated wetland is larger than 20 ac (8 ha), and
more than 6.6 ft deep (2 m) over 30% of the open water areas.

Peat Wetland

Unique, irreplaceable bogs and fens that can exhibit water pH in a wide range from highly
acidic to alkaline, including fens tyjeid by Sphagnum species, Rhododendron

groenlandicum (Labrador tea), Drosera rotundifolia (sundew), and Vaccinium oxycoccos

(bog cranberry); marl fens; estuarine peat deposits; and other moss peat systems with
relatively diverse, undisturbed flora and fauBag is the common name for peat systems

having the Sphagnum association described, but this term applies strictly only to systems that
receive water income from precipitation exclusively.

Perennial Wetland
Wetlands where at least a portion of their area has permanent surface water (i.e., flooded or
Rare, threatened, endangered, or sensitive species

Plant or animal species that are relatively uncommon regionally, are nearing endangered
status, or whose exesice is in jeopardy and is usually restricted to highly specific habitats.
Threatened, endangered or sensitive species are listed by federal or state authorities, whereas
rare species are unofficial species of concern that fit the above definitions.
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Rehabilitation

The manipulation of the physical, chemical, or biological characteristics of a site with the
goal of repairing natural or historic hydrologic functions and processes of a degraded
wetland. Rehabilitation results in a gain in wetland function basdot result in a gain in
wetland area.

Riverine impounding wetland

Riverine impounded wetlands retain surface water significantly longer than the duration of
the flood event. Riverine impounded wetlands tend to hold water for more than a week after
a flood event. These wetlands are found in a topographic depression on the valley floor, or in
areas where natural or human made barriers to downstream flow occur.

Riverine wetlands

Riverine wetlands occur in valleys associated with stream or river chanheislid in the

active floodplain of a river, and have important hydrologic links to the water dynamics of the
river or stream. The distinguishing characteristic of riverine wetlands in Washington is that
they are frequently flooded by overbank flow frore #iream or river.

Seasonal wetland

A wetland that has water above the soil surface for a period of time (usually between two
months to less than one year) during and/or after the wettest season but in typical years dries
to or below the soil surface in waer, drier weather.

Slope Wetlands

Slope wetlands occur on slopes where groundwater surfaces and begins running along the
surface, or immediately below the surface. Water in these wetlands flows only in one
direction (down the slope) and the gradientéep enough that the water is not impounded.
The downhill side of the wetland is always the point of lowest elevation in the wetland.

Stage excursion

A postproject departure, either higher or lower, from the water depth existing under a given
set of condions in the predevelopment state.

Water Level Fluctuation (WLF)

This is a defining characteristic of a wetland. Water level fluctuation (WLF) during a
monitoring interval is as follows:

Average base stage = (Instantaneous stage at beginnimgrel + Instantaneous stage at
end of interval)/2

Wetland functions

The ecological (physical, chemical, and biological) processes or attributes of a wetland.
Functions are often defined in terms of the processes that provide value to society, but they
can also be defined based on processes that are not value based. Wetland functions include
food chain support, provision of ecosystem diversity and fish and wildlife habitat, flood flow
alteration, ground water recharge and discharge, water quality impeateand soil

stabilization.
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Wetland values

Wetland processes or attributes that are valuable or beneficial to society (also see Wetland
functions). Wetland values include support of commercial and sport fish and wildlife species,
protection of life and mperty from flooding, recreation, education, and aesthetic
enhancement of human communities.

Wetlands

Those areas that are inundated or saturated by surface or ground water at a frequency and
duration sufficient to support, and that under normal circuraetado support, a prevalence

of vegetation typically adapted for life in saturated soil conditions. Wetlands generally
include swamps, marshes, bogs, and similar areas. Wetlands do not include those artificial
wetlands intentionally created from nonwetlaites, including, but not limited to, irrigation

and drainage ditches, grdgsed swales, canals, detention BMPs, wastewater treatment
facilities, farm ponds, and landscape amenities, or those wetlands created after July 1, 1990,
that were unintentionalicreated as a result of the construction of a road, street, or highway.
Wetlands may include those artificial wetlands intentionally created from nonwetland areas
to mitigate the conversion of wetlands. (Waterbodies not included in the definition of
wetlands as well as those mentioned in the definition are still waters of the state.)
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Appendix I-E
Surface Waters Exempt From Flow Control Requirements

Stormwater discharges subject to the flow control requiremenisndhum Requirement 7 per
SCC 30.63A.55@re exempt from these requirements if they are discharged to the following
water bodies, provided that the discharges meet the conditions set forth in this appendix.

Snohomish County Surface Waters Exempt From Flow Control Requirements

Upstream Point/Reach for Exemption

Water Body (if applicable)
All salt water bodies N/A
Sauk River Downstream of confluence of South Fork and North Fq
Sauk River, North Fork North Fork Sauk River at Bedal Campground
Skykomish River Downstream of South Fork
Skykomish River, South Fork Downstream of confluence of Tye and Foss Rivers
Snohomish River gﬁ/ve\}/p;trean*of confluence of Snoqualmie and Skykomi
Snoqualmie River Downstream of confluence of the Middle Fork
Snoqualmie River, Middle Fork Downstream of confluence with Rainy Creek
Stillaguamish River Downstream of confluence of North and South Fork

7.7 highway miles west of Darrington on SR530,
downstream of confluence with Freh Creek.

; ; - 7 Downstream of enfluence of Cranberry Creek and
Stillaguamish River, South Fork South Fork

Stillaguamish River, North Fork

Suiattle River Downstream of confluence with Milk Creek
Sultan River 0.4 miles upstream of SR2

Conditions for exemption

All of the following conditions must be met for discharges to be exemptNtonmum
Requirement 7:

1 Direct discharge to the exempt receiving water does not result in the diversion of drainage
from any perennial stream classified as Types 1, 2, 3, othéiState of Washington Interim

Water Typing System, or Types *“S”, *“F”, or *
or from any category I, Il, or Il wetland
T Fl ow splitting devices or drainage BMP’' s are

theproject site to any downstream Type 5 stream or category IV wettafalows

o Flow splitting devi c edssigmedusidganappravepi@inuBusiP’ s wi
runoff hydrologic model. The design will assure that flows delivered to Tygiee&m
reaches will approximate, but in no case exceed, durations ranging from 50%-of the 2
year to the 5¢/ear peak flow.

o Flow splitting devices or drainage BMP’' s t
also be designed usirg approveaontinuows runoff hydrologic model to preserve pre
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project wetland hydrologic conditions unless specifically waived or exempted by
regulatory agencies with permitting jurisdiction

1 The project site must be drained bgamveyance system that is compa®ntirely of
manmade conveyance elements (e.g., pipes, ditches, outfall protection) and extends to the
ordinary high water line of the exempt receiving water

1 The conveyance system between the project site and the exempt receiving water shall have a
hydraulic capacity sufficient to convey discharges from future ftdconditions (under
current zoning) of the site, and the existing condition frompraject areas from which
runoff is or will be collected

1 Any erodible elements of the manmade cgravee system must be adequately stabilized to
prevent erosion under the conditions noted above.
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Appendix I-F
Stormwater Pollution Prevention Plan (SWPPP) Submittal

Requirements for Small Projects Pursuant to
SCC 30.63A.810

Introduction

This appendix prnades requirements faelecting best management practi@s|Ps) for
Stormwater Pollution Prevention Plans (SWPPPs) for small projects that meet the criteria set
forth in SCC 3063A.810. If required, applicants shall use the small project SWPPP drainage
review forms provided by Snohomish County Department of Planning and Development
Services.

These projects are required to comply with Minimum Requireme@t@mwater Pollution
Prevention, and a key criterion of these projects is that they do not réggstampof a
licensed civil engineer. Consequently, the applicant must be able tthmsetquirements by
using the erosion control BMPs listed in this appendikeBMPslisted in this appendigo not
require an engineerssamp

Note that SWPPPl@ment 13 requires protection of BMPs required to meet Minimum
Requirement 5Projectsmeeting the criteria of SCC 3BA.810 are by definition those to
which only Minimum Requirement 2 applies, so SWPPP element 13 is not discussed below.

The following ®ctions contaimreview of the twelvapplicableelements of Minimum
Requirement 2 and the erosion control BMPs allowable for small projects to meet these
requirementsand the equired sequence of BMP implementation

Applicable elements of Minimum Requirement 2 and allowable erosion control BMPs

The elements of Minimum Requiremena@plicable to small projects as defined in SCC
3063A.810are:

1. Mark clearing limits

Establish construction access
Control flow rates

Install sedimentontrols
Stabilize soils

Protect slopes

Protect drain inlets

Stabilize channels and outlets

© © N o bk~ D

Control pollutants

[
o

Control dewatering
Maintain BMPs

=
=
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12. Manage the project

The measures used to meet these twelve elements must be descsbewn in drawing form

in the Stormwater Pollution Prevention Plan (SWPPP). For details on how these elements are
implemented on larger projects, see SC®3A.450 and Volume I, Chapter 3.

SWPPP element 1: preserve vegetation/mark clearing limits

Minimize removal of existing trees and disturbance and compaction of native soils, except as
needed for building purposes. The duff layer, native top soil, and natural vegetation shall be
retained in an undisturbed state to the maximum degree practi€¥doheand implement proper
clearing and grading of the site. Clear only the areas needed, thus keeping exposed areas to a
minimum. Phase clearing so that only those areas that are actively being worked are uncovered.
Soil shall be managed in a manner thats not permanently compact or deteriorate the final soil
and landscape system. If disturbance and/or compaction occur the impact must be corrected at
the end of the construction activity. This shall include restoration of soil depth, soil quality,
permeability, and percent organic matter. Construction practices must not cause damage to or
compromise the design of permanent landscape or infiltration areas.

Prior to beginning land disturbing activities, delineate or mark the following areas and features
on the site:

(a) Clearing limits;

(b) All critical areasandtheir setbacks anfuffers;

(c) Erosion or landslide hazard areas and their setlaackbuffers
(d) Existing and proposedsements;

(e) Required landscaping, and tree retentionraplhcement areas;
(f) Other areas on the site required to be preserved or protected including, but
not limited to, drainage courses.

Relevant BMPs:

1 BMP C101: Preserving Natural Vegetation

1 BMP C102: Buffer Zones

1 BMP C103: High Visibility Plastic or Metdtence

SWPPP element 2: establish construction access

Construction vehicle ingress and egress shall be limited to one route if possible. A stabilized
construction entrance or other equivalent BMP shall be installed to prevent sediment transport
onto roads

Streets shall be cleaned at the end of each day during dry weather and more frequently during
wet weather. Street washing is only allowed after sediment is removed by shovelingu pick
sweeping and transported to a controlled disposal area. Stetnaatewater shall be

controlled by pumping it back on site or otherwise preventing its discharge into systems tributary
to the waters of the state or waters that would otherwise require enhanced treatment.

Snohomish County Drainage Manual Volume | - Minimum Technical Requirements 76



February 2021 Planning Commission Draft

Relevant BMPs:
1 BMP C105: Stabilized Constructidntrance
1 BMP C107: Construction Road/Parking Area Stabilization

SWPPP element 3: control flow rates

Small projects shall meet this requirement by appropriate use of BMPs related to SWPPP
element 4.

SWPPP element 4: install sediment controls

Remove sediment from construction site runoff by usipropriate sediment removal BMPs.
Runoff from fully stabilized areamay be discharged without a sediment removal BMP.

Relevant BMPs:

BMP C231: Brush Barrier
BMP C232: Gravel Filter Berm
BMP C233: 9t Fence

BMP C234: Vegetated Strip
BMP C235: Wattles

= =4 4 A -

SWPPP element 5: stabilize soils

Exposed and unworked soils and soil stockpiles shall be stabilized. Soil stockpiles shall be
located away from storm drain inlets, drainage channels and other waters.

The time period of soil exposure allowed depends on the season. No soils shall remain exposed
and unworked for more than seven days during the dry season, May 1 through September 30, or
two days during the wet season, October 1 through April 30, unlessuhtyplaces other

restrictions on the project.

Locate excavated basement soil a reasonable distance behind the curb, such as in the backyard or
side yard area. This will increase the distance eroded soil must travel to reach the storm sewer
system. Soil piles should be covered until the solil is eitked or removed. Piles should be

situated so that sediment does not run into the street or adjoining yards. Backfill basement walls
as soon as possible armlighgrade the lot. This will eliminate large soil mounds, which are

highly erodible, and prepes the lot for temporary cover, which will further reduce erosion

potential

Remove excess soil from the site as soon as possible after backfilling. This will eliminate any
sediment loss from surplus fill.

If a lot has a soil bank higher than the curtreach or berm should be installed moving the bank
several feet behind the curb. This will reduce the occurrence of gully and rill erosion while
providing a storage and settling area for stormwater.
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Relevant BMPs

1 BMP C120: Temporary andermanent SeedindNOTE: Small projects shall only use
methods in BMP C120 that do not require engineering.

BMP C121: Mulching

BMP C122: BlanketsNOTE: Small projects shall only use methods in BMP C122 that do
not require engineering.

1 BMP C123:Plastic Covering NOTE: Small projects shall only use methods in BMP C123
that do not require engineering.

 BMP C124: Sodding
1 BMP C125: Topsoiling Composting
1 BMP C140: Dust Control

SWPPP Element 6: protect slopes

NOTE: Cut and fill slopes may require engineering, pursuant to SCC 30.63B.110, SCC
30.63B.130, SCC 30.63B.200. In addition, most of the BMPs related to this SWPPP element
require engineering. If cut or fill slopes are proposed, the applicant should verify that the
project meets the small project criteria.

Cut and fill slopes shall be designed and constructed in a manner that will minimize erosion and
comply with thecounty s cr i ti cal area regul ations. Cut
erosive flows and concentrated flowstil permanent cover and drainage conveyance systems

are in place. Excavated material shall be placed on the uphill side of trenches, consistent with
safety and space considerations.

Relevant BMPs:

1 BMP C120: Temporary and Permanent SeedM@TE: Small projects shall only use
methods in BMP C120 that do not require engineering.

1 BMP C208: Triangular Silt DikeNOTE: Small projects shall only use methods in BMP
C208 that do not require engineering.

SWPPP element 7: protect permanent drain inlets.

All permanent storm drain inlets require protection from sediment afiddgl water.

Permanent storm drain inlets operable on the site during construction shall be protected so that
stormwater runoff does not enter the conveyance system without firstfitteiregl or treated to
remove sediment. Inlet protection devices shall be cleaned or removed and replaced when
sediment has filled orehird of the available storage or as specified by the product manufacturer.
They may be removed once the site is $itzdu.

Relevant BMPs:
f BMP C220: Storm Drain Inlet Protection
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SWPPP element 8: stabilize channels and outlets

NOTE: Design and construction of stormwater conveyance systems requires an engineer per
SCC 30.63A.400(3)(d). In addition, the BMPs related to this SWPPP element require
engineering. The channel and outlet stabilization measures proposed herein are intended for
protection of preexisting drainage systems on the project site, and the project applicant should
verify with the county that the project meets the small project criteria.

Temporary and permanent conveyance systems shall be stabilized to prevent erosion during and
after construction. Stabilization, including armoring material, adequateuerprerosion of

outlets, adjacent stream banks, slopes and downstream reaches shall be provided at the outlets of
all conveyance systems.

Relevant BMPs:

1 BMP C202: Channel LiningNOTE: Small projects shall only use methods in BMP C202
that do not require engineering.

1 BMP C209: Outlet ProtectionrNOTE: Small projects shall only use methods in BMP C209
that do not require engineering.

SWPPP element 9: control pollutants

Appropriate pollution source control measures shall be implemented in areassifuction
equipment maintenance or fueling; handling or storage of waste materials, construction debris,
fertilizers, chemicals; and other activities that may contribute pollutants to stormwater. The
following specific requirements apply

1 Cover, comhinment, and protection from vandalism shall be provided for all chemicals,
liquid products, petroleum products, and other materials that have the potential to pose a
threat to human health or the environment.

Onsite fueling tanks shall include secondaontainment.

1 Maintenance, fueling and repair of heavy equipment and vehicles shall be conducted using
spill prevention and control measures consistent with Volume IV, Chapters 2 and 3.

Contaminated surfaces shall be cleaned immediately followingg@hyncident.

Application of fertilizers and pesticides shall be conducted in a manner and at application
rates that wild.l not result in | oss of chemic
requirements for application rates and procedures shéillbeed

1 BMPs shall be used to prevent contamination of stormwater runoff by pH modifying sources.
These sources include, but are not limited to, bulk cement, cement kiln dust, fly ash, new
concrete washing approved treatment, curing waters, waste styeaarated from concrete
grinding and sawing, exposed aggregate processes, dewatering concrete vaults, concrete
pumping and mixer washout waters.

Relevant BMPs:

1 BMP C151: Concrete HandlindNOTE: Small projects shall only use methods in BMP C151
that do not require engineering

Snohomish County Drainage Manual Volume | - Minimum Technical Requirements 79



February 2021 Planning Commission Draft

1 BMP C152: Sawcutting and Surfacing Pollution Prevention
1 BMP C 153: Material Storage, Delivery, and Containment
See also Volume IV of this manual

SWWP element 10: control dewatering

NOTE: Many of the BMPs related to this SWPPP element require engineering; however most
small projects stormwater runoff will be dispersed on site to natural vegetation, to a containment
vessel or sewer system with permission of the utility company. In these cases, this BMP may not
be applicable. The project applicant should verify with the county that the project meets the
small project criteria.

Turbid or contaminated dewatering water shall be handled separately from stormwater, and shall
be collected for ofkite disposal in a legal manner,discharged to a sanitary sewer contingent

on local sewer district approval. Uncontaminatedleanwater from dewatering systems for
trenches, vaults and foundations may be disposed-sjt@mfiltration or use of a catch basin

insert or with outfalto a ditch or swale for small volumes of dewatering water.

Relevant BMPs
1 BMP C220- Storm Drain Inlet Protection

SWPPP element 11: maintain best management practices.

BMPs shall be inspected and maintained during construction and removed within 3Qetays af
thecountydetermines that the site is stabilized, provided that temporary BMPs may be removed
when they are no longer needed.

SWPPP element 12: manage the project.

The SWPPP shall be fully implemented at all times and modified whenever there is a change in
design, construction, operation, or maintenance at the construction site that has or could have a
significant effect on the discharge of pollutants to waterseofthte.
Sequence of BMP Implementation
1) Delineate or mark the following areas and features on the site:

(@  Clearing limits;

(b) Critical areas and their buffers;

(c) Erosion or landslide hazard areas and their setbacks;

(d) Easements;

(e) Required landscaping, and tree retention and replacement areas;

)] Other areas on the site required to be preserved or protected includingt but
limited to, drainage courses.

2) Install stabilized construction entrance and parking area stabilization.
3) Protect existing drainage systems on site.
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4) Establish areas for storage and handling of polluted materials at which pollution source
control BMPs will be implemented.

5) Install sediment controls.

6) Implement stabilization measures for disturbegha, slopes, and material stockpiles.

7) Maintain BMPs until final site stabilization.
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Appendix I-G
Area of Snohomish County with 40% or more impervious
area as of 1985

Source: 202 Ecology Stormwater Management Manual for Western Washington

Ever

Lynnwood
Edmonds

Bothel Snohomish
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Glossary and Notations

The following terms are provided for reference and use with this manual. They shall be
superseded by any other definitions for these terms adopted by Snohomish County Code or
Snohomish County EDDS.

AASHTO
classification

Absorption

Adjacent steep
slope

Adsorption

Aeration

Aerobic

Aerobic bacteria

Aggressive plant
species

The official classification of soil materials and soil aggregate mixtures
for highway construction, used by the American Association of State
Highway and Transportation Officials.

The penetration of a substance into or through another, such as the
dissolvingof a soluble gas in a liquid.

A slope with a gradient of 256 or steeper within five hundred feet of
the site.

The adhesion of a substance to the surface of a solid or liquid; often
used to extract pollutants bgusing them to be attached to such
adsorbents as activated carbon or silica gel. Hydrophobic, orwater
repulsing adsorbents, are used to extract oil from waterways when oil
spills occur. Heavy metals such as zinc and lead often adsorb onto
sediment parties.

The process of being supplied or impregnated with air. In waste
treatment, the process used to foster biological and chemical
purification. In soils, the process by which air in the soil is
replenished by air from the atmosphere. In d agdated soil, the soil
air is similar in composition to the atmosphere above the soil. Poorly
aerated soils usually contain a much higher percentage of carbon
dioxide and a correspondingly lower percentage of oxygen.

Living or active only inthe presence of free (dissolved or molecular)
oxygen.

Bacteria that require the presence of free oxygen for their metabolic
processes.

Opportunistic species of inferior biological value that tend to
out-compete mee desirable forms and become dominant; applied to
native species in this manual.
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Algae

Algal bloom

American public
works association
(APWA)

Anadromous

Anaerobic

Anaerobic bacteria

Annual flood

Antecedent

moisture conditions

Anti-seep collar

Anti-vortex device

Applicant

Approved continuous

runoff hydrologic
model

Appurtenances
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Primitive plants, many microscopic, containing chlorophyll and
forming the base of the food chain in aquatic environments. Some
species may create a nuisance whenrenwiental conditions are
suitable for prolific growth.

Proliferation of living algae on the surface of lakes, streams or ponds;
often stimulated by phosphate ovarichment. Algal blooms reduce
the oxygen available to other aquatic organisms

The Washington State Chapter of the American Public Works
Association.

Fish that grow to maturity in the ocean and return to rivers for
spawning.

Living or active in the absence of oxygen.

Bacteria that do not require the presence of free or dissolved oxygen
for metabolism.

The hidhest peak discharge on average which can be expected in any
given year.

The degree of wetness of a watershed or within the soil at the
beginning of a storm.

A device constructed around a pipe or other cdrehd placed
through a dam, levee, or dike for the purpose of reducing seepage
losses and piping failures.

A facility placed at the entrance to a pipe conduit structure such as a
drop inlet spillway or hood inlet spillway to prevent fiom entering
the structure when the pipe is flowing full.

The person who has applied for a development permit or approval.

The continuous runoff hydrologic modedentified in Volume I,
Chapter 21.

Machinery, appliances, or auxiliary structures attached to a main
structure, but not considea an integral part thereof, for the purpose of
enabling it to function.
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A geologic stratum containing ground water that can be withdrawn and
used for human purposes.

A transportation facility designated as an arterial in an UGA plan or
the comprehensive plan.

Engineering plans which have been revised to reflect all changes to the
plans which occurred during construction.

The extent of surface conditions on completion of grading.
See Building set back kn

A description of pollutant levels arising from natural sources, and not
because of man's immediate activities.

See ChapteB0.91B.010 SCC."Background water qualityheans

the concentrations of chemical, physical, biological, or radiological
constituents, or other characteristics in or of groundwater at a
particular point in time and upgradient of an activity that have not been
affected by that activity.

Water upstream from an obstruction which is deeper than it would
normally be without the obstruction.

A device to check, deflect, or regulate flow.

A flow condition where streamflow completely fills the stream
channel up to the topf the bank. In undisturbed watersheds, the
discharge conditions occur on average every 1.5 to 2 years and
controls the shape and form of natural channels.

See SCC 30.91B.0Zmhe flood having a one percent chance of being
equaled or exceeded any given year.

The water surface elevation of the base flood. It shall be referenced to
the National Geodetic Vertical Datum of 1929 (NGVD).

A sample collected during dmyeather flow (i.e., it does not consist of
runoff from a specific precipitation event).
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Basin plan A plan that assesses, evaluates, and proposes solutions to existing and
potential future impacts to the beneficial uses of, and the physical,
chemical, and biological properties of waters of theestathin a
basin. Basins typically range in size from 1 to 50 square miles. A
plan should include but not be limited to recommendations for:

1 Stormwater requirements for new development and
redevelopment;

Capital improvement projects;

Land Usemanagement through identification and protection of
critical areas, comprehensive land use and transportation plans,
zoning regulations, site development standards, and conservation
areas;

9 Source control activities including public education and
involvemern, and business programs;

9 Other targeted stormwater programs and activities, such as
maintenance, inspections and enforcement;

1 Monitoring; and
1 Animplementation schedule and funding strategy.

A plan that 1is
characteristics:

adopted anmg i mpl e me

1 It must be adopted by legislative or regulatory action of
jurisdictions with responsibilities under the plan;

1 Ordinances, regulations, programs, and procedures recommended
by the plan should be in effect or on schedule to be in efiadt;

1 Animplementation schedule and funding strategy that are in

progress.
Bearing capacity The maximum load that a material can support before failing.
Bedrock The more or less solid rock in place either on or beneath the surface of

the earth. It maydsoft, medium, or hard and have a smooth or
irregular surface.

Bench A relatively level step excavated into earth material on which fill is to
be placed.
Berm A constructed barrier of compacted earth, rock, or gravel. In a

stormwater facility, a berm may serve as a vertical divider typically
built up from the bottom.
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See SCC 30.91B.080.h& schedules of activities, prohibit® of
practices, maintenance procedures, and structural and/or managerial
practices, that when used singly or in combination, prevent or reduce
the release of pollutants and other adverse impacts to waters of
Washingtorstate.

An indirect measure of the concentration of biologically degradable
materials present in organic wastes. The amount of free oxygen
utilized by aerobic organisms when allowed to attack the organic
material in an aerobically maintained environment specified
temperature (2@C) for a specific time period @&ays), and thus stated
as BODS. It is expressed in milligrams of oxygen utilized per liter of
liquid waste volume (mg/l) or in milligrams of oxygen per kilogram of
waste solution (mg/kg = ppm =& per million parts). Also called
biological oxygen demand.

Capable of being readily broken down by biological means, especially
by microbial action. Microbial action includes the combined effect of
bacteria, fungus, flagellates, amoebakates, and nematodes.
Degradation can be rapid or may take many years depending upon
such factors as available oxygen and moisture.

The combination of biological, mechanical, and ecological concepts
(and methods) to control erosion and stabilize soil through the use of
vegetation or in combination with construction materials.

A designed treatment facility using a combinet @od vegetation
system for filtration, infiltration, adsorption, and biological uptake of
pollutants in stormwater when runoff flows over and through.
Vegetation growing in these facilities acts as both a physical filter
which causes gravity settling pérticulates by regulating velocity of
flow, and also as a biological sink when direct uptake of dissolved
pollutants occurs. The former mechanism is probably the most
important in western Washington where the period of major runoff
coincides with the p@d of lowest biological activity.

See SCC 30.91B.13& process of reducing pollutant
concentrations in water by filtering through biological materials.

A method of controlling pest organisms by means of introduced or
naturally occurring predatory organisms, sterilization, the use of
inhibiting hormones, or other means, rather than by mechanical or
chemical means.
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The increasing concentration of a substance along succeeding steps in
afood chain. Also called biomagnification.

Municipal sewage sludge that is a primarily organic, semisolid product
resulting from the wastewater treatment process, that can be
beneficially recycled and meets all applicable requirements under
Chapte 173308 WAC. Biosolids includes a material derived from
biosolids, and septic tank sludge, also known as septage, that can be
beneficially recycled and meets all applicable requirements under
Chapterl 73308 WAC. For the purposes of Chapter BB WAC,
semisolid products include biosolids or products derived from
biosolids ranging in character from mostly liquid to fully drieddsol

See SCC 30.91B.175. gid post, permanent or removable, used as a
traffic control device to limit vehicle acss. Bollards are usually
installed in a line with sufficient space between them to allow
permitted access, such as bicycles and pedestrians, but not motor
vehicles. Removable bollards are used when access may be required
for specialpurpose vehicles but hgeneral traffic.

A surety bond, cash deposit or escrow account, assignment of savings,
irrevocable letter of credit or other means acceptable to or required by
the manager to guarantee that work is completed in compliance with
the project's drainaggdan and in compliance with all local

government requirements.

A source of earth fill material used in the construction of
embankments or other earth fill structures.

The zone contiguous with a critical area that is required for the
continued maintenance, function, and structural stability of the critical
area. The critical functions of a riparian buffer (those associated with
an aquatic system) include shading, input of organic debris and coarse
sediments, uptake of nutrients, stegaition of banks, interception of

fine sediments, overflow during high water events, protection from
disturbance by humans and domestic animals, maintenance of wildlife
habitat, and room for variation of aquatic system boundaries over time
due to hydrologi or climatic effects. The critical functions of

terrestrial buffers include protection of slope stability, attenuation of
surface water flows from stormwater runoff and precipitation, and
erosion control.

See Capital Improvement Project.
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A project prioritized and scheduled as a part of an overall construction
program or, the actual construction program.

A chamber or well, usually built at the curb line of a street, for the
admission of surfze water to a sewer or subdrain, having at its base a
sediment sump designed to retain grit and detritus below the point of
overflow.

The point where a severe slope intercepts a different, more gentle
slope.

Surface drainage area.

The amount of exchangeable cations that a soil bsorl at pH 7.0.

An individual who has currerrtification through an approved

erosion and sediment conttohining program that meets the

minimum training standards established by the Department of Ecology
(see BMP C160 in the Draina¢anua). A CESCL is knowledgeable

in theprinciples and practices of erosion and sediment control. The
CESCL must have the dlsi to assess site conditions and construction
activities that could impact the quality of stormwater dhd,
effectiveness of erosion and sedimeontrol measures used to control
the quality ofstormwater discharges.

A feature that conveys sade water and is open to the air.

Channels or ditches constructed (or reconstructed natural channels) to
convey surface water.

Streams, creeks, or swales that convey surface/ground water and have
existed long enough to establish a stable route and/or biological
community.

Erosion prevention and stabilization of velocity distribution in a
channel using vegdian, jetties, drops, revetments, and/or other
measures.

Water temporarily stored in channels while enroute to an outlet.
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Alteration of a stream channel by widening, deepening, straightening,
cleaning, or paving certain @®to change flow characteristics.

Small dam constructed in a gully or other small watercourse to
decrease the streamflow velocity, minimize channel scour, and
promote deposition of sediment

A measure of the amount oxygen required to oxidize organic and
oxidizable inorganic compounds in water. The COD test, like the
BOD test, is used to determine the degree of pollution in water.

See SCC 30.91C.09A professional engineer licensed by the state of
Washington to practice in the field of civil engineering.

See SCC 30.91C.10rhe application of the knowledge of the forces
of nature, principles of mechanics and the properties of materials to the
evaluation, design and construction oilovorks.

A naturally occurring, localized area of clay which acts as an
impermeable layer to runoff infiltration.

See SCC 30.91C.112. The destruction or surface removal of
vegetation by cutting, pruning, limbing, topping, relocatmgnually

or mechanically, application of herbicides or pesticides or other
chemical methods, or any application of hazardous or toxic substance
that has the effect of destroying or removing the vegetation.

An area which is lowying andeither has no, or such a limited,
surface water outlet that during storm events the area acts as a
retention basin.

The capacity of a soil to resist shearing stress, exclusive of functional
resistance.

Microorganisms common ithe intestinal tracts of man and other
warm-blooded animals; all the aerobic and facultative anaerobic,
granmnegative, nonspofrming, rodshaped bacteria which ferment
lactose with gas formation within 4®urs at 35C. Used as an
indicator of bacterigpollution.

A site where multiple separate and distinct construction activities may
be taking place at different times on different schedules and/or by
different contractors, but still under a single plan. Examples include: 1)
phase projects and projects with multifilegs or lots, even if the
separate phases or filings/lots will be constructed under separate
contract or by separate owners (e.g., a development where lots are sold
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to separate builders); 2) a development plan that may be phased over
multiple years, buis still under a consistent plan for lotgym
development; 3) projects in a contiguous area that may be unrelated
but still under the same contract, such as construction of a building
extension and a new parking lot at the same facility; and 4) linear
projects such as roads, pipelines, or utilities. If the project is part of a
common plan of development or sale, the disturbed area of the entire
plan must be used in determine permit requirements.

The densification, settlement, or packing of soguch a way that
permeability of the soil is reduced. Compaction effectively shifts the
performance of a hydrologic group to a lower permeability hydrologic
group. For example, a group B hydrologic soil can be compacted and
be effectively converted ta group C hydrologic soil in the way it
performs in regard to runoff.

Compaction may also refer to the densification of a fill by mechanical
means.

New excavated storage volume equivalent to the flood storage
capacity eliminated byilfing or grading within the flood fringe.
Equivalent shall mean that the storage removed shall be replaced by
eqgual volume between corresponding-6mat contour intervals that

are hydraulically connected to the floodway through their entire depth.

Organic material that has undergone biological degradation and
transformation under controlled conditions designed to promote
aerobic decomposition at a solid waste facility in compliance with the
requirements of Chapter 1-850 WAC, or biosolids@mposted in
compliance with Chapter 17388 WAC. Composting is a form of
organic material recycling. Natural decay of organic solid waste under
uncontrolled conditions does not result in composted material

Planning that takeisto account all aspects of water, air, and land
resources and their uses and limits.

A public organization created under state enabling law as a special
purpose district to develop and carry out a program of soil, water, and
relatedresource conservation, use, and development within its
boundaries, usually a subdivision of state government with a local
governing body and always with limited authority. Often called a soil
conservation district or a soil and water conservation district

Those wetlands intentionally created on sites that are not wetlands for
the primary purpose of wastewater or stormwater treatment and
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managed as such. Constructed wetlands are normally considered as
part of the stormwater collecti@nd treatment system.

A document that describes the potential for pollution problems on a
construction project and explains and illustrates the measures to be
taken on the construction site to contralgl problems.

An imaginary line on the surface of the earth connecting points of the
same elevation.

The surfaces on a project site where native vegetgiasiure,
scrub/shrub, or unmaintained noative vegetation (g., Himalayan
blackberry, scotch broom) acenverted to lawn or landscaped areas,
or where native vegetation is converted to pasture.

A mechanism for transporting water from one point to another,
including pipes, ditches, and channels.

See SCC 30.91C.300. gystem of drainage facilities, natural, or
artificial which collects, contains and conducts the flow of stortemwa
runoff. The elements of a natural conveyance system include, but are
not limited to, swales, wetlands, drainage courses, streams, and rivers.
The elements of an artificial conveyance system include, but are not
limited to, gutters, ditches, pipes, ctmsted open channels and
detention facilities.

A closegrowing crop grown primarily for the purpose of protecting
and improving soil between periods of permanent vegetation.

Means those wetlands intentionally created from nonwetland sites to
produce or replace natural wetland habiat)( compensatory
mitigation projects).

See SCC 30.91C.34ritical areameans the following areas:

(1) Wetlands;

(2) Areas with a critical recharging effect on aquifers used for potable
water, including:

(a) Sole source aquifers,
(b) Group A well head protection areas, and
(c) Critical aquifer recharge areas;
(3) Fish and wildlife habitat conservation areas, including:
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(a) Streams,

(b) Lakes,

(c) Marine waters, and

(d) Primary association areas for critical species;
(4) Frequently floodd areas; and
(5) Geologically hazardous areas, including:

(a) Erosion hazard areas,

(b) Landslide hazard areas,

(c) Seismic hazard areas,

(d) Mine hazard areas,

(e) Volcanic hazard areas, and

(f) Tsunami hazard areas.

An areawith such severe flooding, drainage and/or erosion/sedimentation
conditions that the area has been formally adopted as a Critical Drainage
Area by rule under the procedures specified in an ordinance.

The point in a receiving stream belowiadaharge point at which the
lowest dissolved oxygen level is reached and stream recovery begins.

Pipe or concrete box structure that drains open channels, swales or
ditches under a roadway or embankment. Typically with no catch
basins or manholes along its length.

Portion of land surface or area from which earth has been removed or
will be removed by excavating; the depth below original ground
surface to excavated surface.

Process of earth moving by excavatpagt of an area and using the
excavated material for adjacent embankments or fill areas.

A slope formed by excavating overlying material to connect the
original ground surface with a lower ground surface created by the
excavation. A cut slopa idistinguished from a bermed slope, which is
constructed by importing soil to create the slope.

See Determination of Nonsignificance.

The volume available in a depression in the ground below any
conveyance system, or surface drainagbvpay, or outlet invert
elevation that could allow the discharge of surface and stormwater
runoff.
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Dedication of land Refers to setting aside a portion of a property for a specific use or
function.
Degradation (Biological or chemical) The breakdown of cplex organic or other

chemical compounds into simpler substances, usually less harmful
than the original compound, as with the degradation of a persistent
pesticide. (Geological) Wearing down by erosion. (Water) The
lowering of the water quality of a wexrtourse by an increase in the
pollutant loading.

Degraded (disturbed)

wetland (community) A wetland (community) in which the vegetation, soils, and/or
hydrology have been adversely altered, resulting in lost or reduced
functions and valuegienerally, implies topographic isolation;
hydrologic alterations such as hydroperiod alteration (increased or
decreased quantity of water), diking, channelization, and/or outlet
modification; soils alterations such as presence of fill, soil removal,
and/orcompaction; accumulation of toxicants in the biotic or abiotic
components of the wetland; and/or low plant species richness with
dominance by invasive weedy species.

Denitrification The biochemical reduction of nitrates or nitrites in the soil or organic
deposits to ammonia or free nitrogen.

Depression storage The amount of precipitation that is trapped in depressions on the
surface of the ground.

Design engineer The professional civil engineer licensed in st@eof Washington
who prepares the alysis, design, and engineering plans for an
applicant's permit or approval submittal.

Design storm See SCC 30.91D.160. rainfall event of a size approved by the
director, used for the purpose of sizing and designing drainage
facilities, stated in termsf a recurrence interval and a time period
over which the rainfall amount is measured or analyzed (i.eyea®
24-hour storm).

Detention See SCC 30.91D.17The temporary storage of storm water runoff to
control peak discharge rates and allow setttihgtorm water
sediment

Detention facility See SCC 30.91D.180An open or closedrainage facility, such as a

pond or tank, that temporarily stores storm water runoff and releases it
at a slower rate than it is collected by the drainage facility. The facility
includes the flow control structure, the inlet and outlet pipes, and all
maintenance access points.
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The theoretical time required to displace the contents of a stormwater
treatment facility at a given rate of discharge (volume divided by rate
of discharge).

See SC@30.91D.300.Te written decision by the responsible official
of the lead agency that a proposal is not likely to have a significant
adverse environmental impact, and therefore an EIS is not required.
See WAC 19711-734.

Means new development development, or both. See definitions for
each.

See SCC 30.91D.287.Runoff leaving a new development or
redevelopment via overland flow, built conveyance systems, or
infiltration facilities. A hydraulic rate of flow, specifically fluid flow; a
volume of fluid passing a point per unit of time, commonly expressed
as cubic feet per second, cubic meters per second, gallons per minute,
gallons per day, or millions of gallons per day.

Release of surface and stormwater runoff from a draifeagjay

system such that the flow spreads over a wide area and is located so as
not to allow flow to concentrate anywhere upstream of a drainage
channel with erodible underlying granular soils.

A long narrow excavation dug in the earth for drainagh its top
width less than 10 feet at design flow.

The boundary between one drainage basin and another.

A buried pipe or other conduit (closed drain). A ditch (open drain) for
carrying off surplus surface water or ground water.

To provide channels, such as open ditches or closed drains, so that
excess water can be removed by surface flow or by internal flow. To
lose water (from the soil) by percolation.

See SCC 30.91D.350.h& collection, conveyance, comtaient, or
discharge of storm water runoff

See SCC 30.91D.360. geographic and hydrologic area of a
watershed or drainage catchment area.

A drainage pathway with a wellefined bed and banks indicating
frequent conveyance stirface and stormwater runoff.

A pathway for watershed drainage characterized by wet soil
vegetation; often intermittent in flow.
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A legal encumbrance that is placed against a property's title to reserve
specified privieges for the users and beneficiaries of the drainage
facilities contained within the boundaries of the easement.

See SCC 30.91D.370. gystem of collecting, conveying and storing
storm water runoff. Drainage facilities include, but aséelmited to,

all storm water conveyance systems and containment facilities
including pipelines, channels, dikes, ditches, closed depressions,
infiltration facilities, retention facilities, detention facilities, storm
water treatment facilities, erosiondisedimentation control facilities,
and other drainage structures and appurtenances, both natural and
artificial.

See SCC 30.91D.380h& adverse impacts from changes to existing
water quantity, rate or quality; water storage, retention and detention
capacity, or water conveyance ability caused by a development
activity; and may include, but are not limited to, flooding, erosion,
sedimerdtion, scouring, bank sloughing, groundwater discharges to
aquifer recharge areas, and adverse impacts to wetlands, fish and
wildlife habitat conservation areas and geologically hazardous areas.

The route that surface and stormwater réifafows downslope as it
leaves any part of the site.

An evaluation by Plan Approving Authority staff of a proposed
project's compliance with the drainage requirements in this manual or
its technical equivalent.

As a natual condition of the soil, soil drainage refers to the frequency
and duration of periods when the soil is free of saturation; for example,
in well-drained soils the water is removed readily but not rapidly; in
poorly drained soils the root zone is waterleddor long periods

unless artificially drained, and the roots of ordinary crop plants cannot
get enough oxygen; in excessively drained soils the water is removed
so completely that most crop plants suffer from lack of water. Strictly
speaking, excessiwetrained soils are a result of excessive runoff due
to steep slopes or low available walt@iding capacity due to small
amounts of silt and clay in the soil material. The following classes are
used to express soil drainage:

Well drained- Excess waterrdins away rapidly and no mottling
occurs within 36 inches of the surface.

1 Moderately well drained Water is removed from the soil
somewhat slowly, resulting in small but significant periods of
wetness. Mottling occurs between 18 and 36 inches.
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1  Somewhapoorly drained Water is removed from the soil slowly
enough to keep it wet for significant periods but not all of the time.
Mottling occurs between 8 and 18 inches.

1 Poorly drained Water is removed so slowly that the soil is wet for
a large part of theme. Mottling occurs between 0 and 8 inches.

1 Very poorly drained Water is removed so slowly that the water
table remains at or near the surface for the greater part of the time.
There may also be periods of surface ponding. The soil has a black
to gray surface layer with mottles up to the surface.

Drawdown Lowering of the water surface (in open channel flow), water table or
piezometric surface (in ground water flow) resulting from a
withdrawal of water.

Drop-inlet spillway Overall structure in wigch the water drops through a vertical riser
connected to a discharge conduit.

Drop spillway Overall structure in which the water drops over a vertical wall onto an
apron at a lower elevation.

Drop structure A structure for dropping water to a lower leagld dissipating its
surplus energy; a fall. A drop may be vertical or inclined.

Dry weather flow The combination of groundwater seepage and alloweestuvmwater
flows found in storm sewers during dry weather.. Also that flow in
streams during the giseason.

EIS See Environmental Impact Statement.

ESC Erosion and Sediment Control (Plan).

Earth material See SCC 30.91E.028ny rock, natural solil or fill or any combination
thereof.

Easement See SCC 30.91E.030A right granted by a property owner to

specifically named parties or to the public for the use of certain land
for specified purposes. Where appropriate to the context, "easement”
may also refer to the land covered by the grant. This may include
accesspedestrian paths, bicycle paths, utility easements, drainage,
native growth protection areas, resource protection areas, critical area
protection areas, or open space.
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Thoseimpervious surfacgthatareconnected via sheebilv or

discrete conveyance to a drainage system. Impervious surfaces are
considered ineffective:i{1) the runoff is dispersed through at least
one hundred feet of nativegetation in accordance with BMP T5:30
Full Dispersionn Volume V,Chapter 5 oflis manual (2) residential
roof runoff is infiltrated in accordance with Downspout Full
Infiltration Systems in BMP 5.10A Volume |IChapter 3 of this
manuaj or (3) approved continuous rundffydrologicmodeling
methods indicate that the entire runoté is infiltrated.

A structure of earth, gravel, or similar material raised to form a pond
bank or foundation for a road.

Aquatic plants that are rooted in the sediment but whose leaves are at
or above the water surface. Thessland plants often have high

habitat value for wildlife and waterfowl, and can aid in pollutant
uptake.

A vegetated earth channel used to safely convey flood discharges in
excess of the capacity of the principal spillway.

Treatment technologies that have not been evaluated with approved
protocols, but for which preliminary data indicate that they may
provide a necessary function(s) in a stormwater treatment system.
Emerging technologies need additioeahluation to define design
criteria to achieve, or to contribute to achieving, state performance
goals, and to define the limits of their use.

Any means by which the total energy of flowing water is reduced. In
stormwater design, theyeausually mechanisms that reduce velocity
prior to, or at, discharge from an outfall in order to prevent erosion.
They include rock splash pads, drop manholes, concrete stilling basins
or baffles, and check dams.

The slope of the spedifienergy line (i.e., the sum of the potential and
velocity heads).
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This is a selsustaining soil and plant system that simultaneously
supports plant growth, soil microbes, water infiltration, nutrient and
pollutant adsgstion, sediment and pollutant biofiltration, water
interflow, and pollution decomposition. The system shall be protected
from compaction and erosion. The system shall be planted and/or
mulched as part of the installation.

The engineeredoil/plant system shall have the following
characteristics:

a. Be protected from compaction and erosion.
b. Have a plant system to support a sustained soil quality.

c. Possess permeability characteristics of not less than 6.0, 2.0,
and 0.6 inches/hour fdrydrologic soil groups A, B, and C,
respectively (per ASTM D 3385). D is less than 0.6
inches/hour.

d. Possess minimum percent organic matter of 12, 14, 16, and 18
percent (dryweight basis) for hydrologic soil groups A, B, C,
and D, respectively (per A3/ D 2974).

The application of geologic knowledge and principles in the
investigation and evaluation of naturally occurring rock and soil for
use in the design of civil works.

A plan prepared and stamped by a professional civil engineer.

To raise value, desirability, or attractiveness of an environment
associated with surface water.

A document that discusses the likely significadverse impacts of a
proposal, ways to lessen the impacts, and alternatives to the proposal.
They are required by the national and state environmental policy acts
when projects are determined to have significant environmental
impact.

Soil materials that are easily eroded and transported by running water,
typically fine or medium grained sand with minor gravel, silt, or clay
content. Such soils are commonly described as Everett or Indianola
series soil types in the SCS classifica. Also included are any soils
showing examples of existing severe stream channel incision as
indicated by unvegetated streambanks standing over two feet high
above the base of the channel.
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See SCC 30.91E.150he removal and loss of soil kyet action of
water, ice, or wind.

A grouping of erosion conditions based on the degree of erosion or on
characteristic patterns. Applied to accelerated erosion, not to normal,
natural, or geological erosion. Faenosion classes are recognized for
water erosion and three for wind erosion.

Any temporary or permanent measures taken to reduce erosion;
control siltation and sedimentation; and ensure that sedilager
water does noelve the site.

A type of drainage facility designed to hold water for a period of time
to allow sediment contained in the surface and stormwater runoff
directed to the facility to settle out so as to improve the quaflithe
runoff.

A steep face or a ridge of high land.

Generally, an eelgrass bed; salt marsh; or rocky, sandflat, or mudflat
intertidal area where fresh and salt water mix. (Specifically, a tidal
wetland with salinity greatehan 0.5 parts per thousand, usually semi
enclosed by land but with partially obstructed or sporadic access to the
open ocean).

An area where fresh water meets salt water, or where the tide meets
the river current (e.g., bays, mouths of rivers, salt marshes and
lagoons). Estuaries serve as nurseries and spawning and feeding
grounds for large groups of marine life and provide shaibhd food

for birds and wildlife.

Refers to the process where nutrient eeerichment of water leads to
excessive growth of aquatic plants, especially algae.

The collective term for the processes of evaporation art pl
transpiration by which water is returned to the atmosphere.

See SCC 30.91E.220he mechanical removal of earth material.

The downward movement of runoff through the bottom of an
infiltration BMP into the solil layer or the doward movement of
water through soill.
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See Flood Insurance Rate Map.

Any material or mixture used to supply one or more of the essential
plant nutrient elements.

See SCC 30.91F.218 deposit of earth material placed by
mechanical means.

A woven or nonwoven, watgrermeable material generally made of
synthetic products such as polypropylene and used in stormwater
management and erosion and sediment control applications to trap
sediment or prevent the clogging of aggregates by fine soil particles.

A temporary sediment barrier consigtiof a filter fabric stretched
across and attached to supporting posts and entrenched. The filter
fence is constructed of stakes and synthetic filter fabric with a rigid
wire fence backing where necessary for support. Also commonly
referred to in the W&hington Department of Transportation standard
specifications as “construction

A grassy area with gentle slopes that treats stormwater runoff from
adjacent paved areas before it concentrates into a&tisgrannel.

The process by which suspended colloidal or very fine particles are
assembled into larger masses or floccules which eventually settle out
of suspension. This process occurs naturally but can also be caused
through the use of suafemicals as alum.

See SCC 30.91F.360. general and temporary condition of partial or
complete inundation of normally dry land areas from the overflow of
inland or tidal waters or the unusual and rapid accumulation of runoff
of surfacewaters from any source.

Methods or facilities for reducing flood flows and the extent of
flooding.

A structural system installed to protect land and improvements from
floods by the construction of dikes, river embankments, channels, or
dams.

The frequency with which the flood of interest may be expected to
occur at a site in any averaggerval of years. Frequency analysis
defines the "ryear flood" as being the flood that will, over a long

period of time, be equaled or exceeded on the average once every "n"
years.
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That portion of the floodplain outside of the floodwayiethis

covered by floodwaters during the base flood; it is generally associated
with slower moving or standing water rather than rapidly flowing

water.

Those areas subject to inundation by the base flood. Includes, but is
not limited b streams, lakes, wetlands, and closed depressions.

See SCC 30.91F.390rhe official map on which the federal insurance
administration has delineated both the areas of special flood hazards
and the risk premium zonagplicable to the community

See SCC 30.91F.400rhe official report provided by the federal
insurance administration that includes flood profiles, the flood
boundaryfloodway map, and the water surface elevation of the base
flood.

The highest value of the stage or discharge attained by a flood; thus,
peak stage or peak discharge.

See SCC 30.91F.41A land area adjoining a river, stream,
watercourse, ocean, bay, or lake which is likely to be flooded. The
extentof the floodplain may vary with the frequency of flooding being
considered. The floodplain typically consists of the floodway and the
floodway fringe. (See figure 30.91F.410 for illustration)
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Figure 30.91F.410
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Floodproofing See SC@0.91F.420 Any combination of structural and nonstructural
additions, changes or adjustments to properties and structures which
reduce or eliminate flood damages to lands, water and sanitary
facilities, structures and contents of buildings.

Flood protection
elevation The base flood elevation or higher as defined by the local government.

Flood protection

facility Any levee, berm, wall, enclosure, raise bank, revetment, constructed
bank stabilization, or armoring, that is commonly recognized by the
community as providing significant protection to a property from
inundation by flood waters.

Flood routing An analytical technique used to compute the effects of system storage
dynamics on the shape and movement of flow represented by a
hydrograph.

Flood stage The stage at which overflow of the natural banks of a stream begins.

Floodway See SCC 30.91F.430rhe regular channel of a river, stream, or other

watercourse, plus the adjacent land areas that must be reserved in order
to discharge the base floedthout cumulatively increasing the water
surface elevation more than one foot. (See figure 30.91F.410 for
illustration).

Floodway fringe See SCC 30.91F.44Mat portion of a floodplain which is inundated
by floodwaters but is not within a defined floodw&loodway fringes
serve as temporary storage areas for floodwaters. (See figure
30.91F.410 for illustration)

Flow control facility A drainage facility designed to mitigate the impacts of increased
surface and stormwater runoff flow rates generated tgldpment.
Flow control facilities are designed either to hold water for a
considerable length of time and then release it by evaporation, plant
transpiration, and/or infiltration into the ground, or to hold runoff for a
short period of time, releasingtd the conveyance system at a
controlled rate.

Flow duration The aggregate time that peak flows are at or above a particular flow
rate of interest. For example, the amount of time that peak flows are at
or above 50% of the-gear peak flow rate for a ped of record.

Flow frequency The inverse of the probability that the flow will be equaled or
exceeded in any given year (the exceedance probability). For
example, if the exceedance probability is 0.01 or 1 in 100, that flow is
referred to as the 16gearflow.
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The route that stormwater runoff follows between two points of
interest.

An easily maintained, extra storage area provided near an inlet of a
BMP to trap incoming sediments before they accumulate in a pond or
wetland BMP.

See SCC 30.91F.47he growing and harvesting of trees, including

all forest practices associated with continued management of forest
lands for forest products and excluding those practices associated with
the conversion of fast land to a neforest use unless such lands are
reforested to acceptable stocking levels as defined by WAE222
Sludge utilization shall not be considered a forest management activity
under this chapter. For purposes of this definition, the meafing o
forest practices and forest lands shall be as defined in chapter 76.09
RCW.

Any activity conducted on or directly pertaining to forest land and
relating to growing, harvesting, or processing timber, including but not
limited to:

a. Roadand trail construction.

Harvesting, final and intermediate.

Precommercial thinning.

Reforestation.

Fertilization.

Prevention and suppression of diseases and insects.
Salvage of trees.

Te ™o o oo

Brush control.

In general terms, communities (wetlands) characterized by woody
vegetation that is greater than or equal to 6 meters in height; in this
manual the term applies to such communities (wetlands) that represent
a significant amount of tree cover c@img of species that offer

wildlife habitat and other values and advance the performance of
wetland functions overall.

The vertical distance between thighest desigmater surface

elevation and the elevation of theest of the facility Forexample, in

pond design, freeboard is the vertical distance between the emergency
overflow water surface and the top of the pond embankment

Snohomish County Drainage Manual Volume | - Minimum Technical Requirements 105



Frequently flooded
areas

Frost-heave

Frequency of storm
(design storm
frequency)

Fully controlled
limited access
highway

Fully stabilized

Functions

Gabion

February 2021 Planning Commission Draft

The 100year floodplain designations of the Federal Emergency
Management Agency artde National Flood Insurance Program or as
defined by the local government.

The upward movement of soil surface due to the expansion of water
stored between particles in the first few feet of the solil profile as it
freezes. May cause surface fracturing of asphalt or concrete.

The antigpated period in years that will elapse, based on average
probability of storms in the design region, before a storm of a given
intensity and/or total volume will recur; thus ay€ar storm can be
expected to occur on the average once evegpedfs. Seers

designed to handle flows that occur under such storm conditions would
be expected to be surcharged by any storms of greater amount or
intensity.

A highway where the right of owner or occupants of abutting land or
other persons to access, light, air, or view in connection with the
highway is controlled to give preference to through traffic by
providing access connections with selected public roads only, and by
prohibiting crossings or direct private driveway coriioets at grade.
(See WAC 4688-010)

The establishment of a permanent vegetative ¢overguivalent
permanent stabilization measures (such as riprap, gabions or
geotextiles) which prevents erosion.

The ecological (physical, checal, and biological) processes or
attributes of a wetland without regard for their importance to society
(see also values). Wetland functions include food chain support,
provision of ecosystem diversity and fish and wildlife habitat,
floodflow alteration, ground water recharge and discharge, water
quality improvement, and soil stabilization.

A rectangular or cylindrical wire mesh cage (a chicken wire basket)
filled with rock and used as a protecting agent, revetment, etc., against
erosion. Soft gbions, often used in streambank stabilization, are

made of geotextiles filled with dirt, in between which cuttings are
placed.
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Gage or gauge Device for registering precipitation, water level, discharge, velocity,
pressure, temperature, etc. Also, a memetithe thickness of metal,
e.g., diameter of wire, wall thickness of steel pipe.

Gaging station A selected section of a stream channel equipped with a gage, recorder,
or other facilities for determining stream discharge.

Geologist See SCC 30.91G.03® person who has received a degree in geology
from an accredited college or university, or a person who has
equivalent educational training and substantial experience as a
practicing geologist.

Geologic hazard

areas See SCC 30.91G.02®Areas that because of their susceptibility to
erosion, sliding, earthquake, or other geologic events, may not be
suited to the siting of commercial, residential, or industrial
development consistent with public health or safety concerns.
Geologically hazamus areas include erosion hazard areas, landslide
hazard areas, seismic hazard areas and mine hazard areas as defined in
Chapter 30.91 SCC

Geometrics The mathematical relationships between points, lines, angles, and
surfaces used to measure and identi§aa of land.

Geotechnical

professional civil

engineer A practicing, geotechnical/civil engineer licensed as a professional
Civil Engineer with thestateof Washington who has at least four years
of professional employment as a geotechnical engineer in responsible
charge, including experience with landslide evaluation.

Geotechnical

engineer See SCC 30.91G.040. likensed civil engineer experienced and
knowledgeable in the theory of soil mechanics, geology and
geotechnical engineering.

Geotechnical

engineering See SCC 30.91G.050& application of geologic knowledge and
principles in the investigation and evaloatof naturally occurring
rock and soil for use in the design of civil works projects.
"Geotechnical engineering" also means the application of soils
mechanics in the investigation, evaluation and design of civil works
involving the use of earth materiaad the inspection or testing
thereof.

Grade See SCC 30.91G.070.The elevation of the ground surface.
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(1) "Existing grade" means the elevation of the ground surface prior to
development activity.

(2) "Rough grade" means the stage at which the elevatitme of
ground surface approximately conforms to the approved plan.

(3) "Finish grade" means the final elevation of the ground surface
which conforms to the approved grading plan.

To finish the surface of a canal bed, roadbed, top of embankment or
bottom of excavation.

An earth embankment or a ridgeadchannel constructed with suitable
spacing and an acceptable grade to reduce erosion damage by
intercepting surface runoff and conducting it to a stable outlet at a
stablenonerosive velocity.

A natural or constructed waterway, usually broad and shallow, covered
with erosionresistant grasses, used to conduct surface water from an
area at a reduced flow rate. See also biofilter.

See SC@0.91G100 The portion of water contained in
interconnected pores or fractures in a saturated zone or stratum located
beneath the surface of the earth or below a surface water body.

Inflow to a ground water reservoir.

The free surface of the ground water, that surface subject to
atmospheric pressure under the ground, generally rising and falling
with the season, the rate of withdrawal, the rate of restoration, and
other conditions. It is seldom static.

A channel aused by the concentrated flow of surface and stormwater
runoff over unprotected erodible land.

The specific area or environment in which a particular type of plant or
animal lives. An organism's habitat must provide all of the basic
requirementgor life and should be protected from harmful biological,
chemical, and physical alterations.

A cemented or compacted and often dilg layer of soil that is
impenetrable by roots. Also known as glacial till.

An impervious surfagea permeable pavement, or a vegetated roof.

A substance that has adverse effects to an organism including
immediate death, chronic poisoning, impaired reproduction, cancer or
other effects.
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The height of water above yaplane of reference. The energy, either
kinetic or potential, possessed by each unit weight of a liquid,
expressed as the vertical height through which a unit weight would
have to fall to release the average energy possessed. Used in various
compound tems such as pressure head, velocity head, and head loss.

Energy loss due to friction, eddies, changes in velocity, or direction of
flow.

Metals of high specific gravity, present in municipal and industrial
wastes, that pose lofigrm environmental hazards. Such metals
include cadmium, chromium, cobalt, copper, lead, mercury, nickel,
and zinc.

High-use sites are thosleat typically generate high concentrations of
oil due to high traffic turnover or the frequent transfer of oil. Higk
sitesinclude:

1 An area of a commercial or industrial site subject to an expected
average daily traffic (ADT) count equal to or gredatean 100
vehicles per 1,000 square feet of gross building area;

1 An area of a commercial or industrial site subject to petroleum
storage and transfer in excess of 1,500 gallons per year, not
including routinely delivered heating oil;

1 An area of a comercial or industrial site subject to parking,
storage or maintenance of 25 or more vehicles that are over 10 tons
gross weight (trucks, buses, trains, heavy equipment, etc.);

1 Arroad intersection with a measured ADT count of 25,000 vehicles
or more on thenain roadway and 15,000 vehicles or more on any
intersecting roadway, excluding projects proposing primarily
pedestrian or bicycle use improvements.

See wooebased mulch.

A runoff process whereby the rainfall raeceeds the infiltration rate,
so that the precipitation that does not infiltrate flows downhill over the
soil surface.

A continuous simulation hydrologic model that transforms an
uninterrupted rainfall recdrinto a concurrent series of runoff or flow
data by means of a set of mathemaiatgbrithmswhich represent the
rainfall-runoff process at some conceptual level.
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Humus Organic matter in or on a soil, composed of partly or fully decomposed
bits of plant tissue or from animal manure.
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The quality of saturated soil that enables water or air to move through
it. Also known as permeability coefficient

Slope of the potential head relative to a fixed datum.

Means the dynamic energy, force, or motion of fluids as affected by
the physical forces acting upon those fluids.

A graph of runoff rate, inflow rate or discharge rate, past a specific
point over time.

The circuit of waer movement from the atmosphere to the earth and
return to the atmosphere through various stages or processes as
precipitation, interception, runoff, infiltration, percolation, storage,
evaporation, and transpiration.
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A soil characteristic classification system defined by the U.S. Soil
Conservation Service in which a soil may be categorized into one of
four soil groups (A, B, C, or D) based upon infiltration rate and other
properties.

Type A: Low runoff potential. Soils hamg high infiltration rates, even
when thoroughly wetted, and consisting chiefly of deep, well drained
to excessively drained sands or gravels. These soils have a high rate of
water transmission.

Type B: Moderately low runoff potential. Soils having moale
infiltration rates when thoroughly wetted, and consisting chiefly of
moderately fine to moderately coarse textures. These soils have a
moderate rate of water transmission.

Type C: Moderately high runoff potential. Soils having slow infiltration
rates when thoroughly wetted, and consisting chiefly of soils with a
layer that impedes downward movement of water, or soils with
moderately fine to fine textures. These soils have a slow rate of water
transmission.

Type D: High runoff potential. Soils havg very slow infiltration rates
when thoroughly wetted, and consisting chiefly of clay soils with a
high swelling potential, soils with a permanent high water table, soils
with a hardpan, till, or clay layer at or near the surface, soils with a
compactedubgrade at or near the surface, and shallow soils or nearly
impervious material. These soils have a very slow rate of water

o1
transmission.

1 Vladimir Novotny and Harvey OlemWater Quality Prevention,
Identification, and Management of Diffuse Pollution, Van Nostrand
Reinhold: New York, 1994, p. 109.

The science of the behavior of water in the atmosphere, on the surface
of the earth, and underground.

A seasonal occurrence of flooding and/or soil saturation; it
encompasses depth, frequency, duration, and seasonal pattern of
inundation.

A graph of percentages of total precipitation for a series of time steps
representing the total time in which precipitation occurs.
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All non-stormwater discharges to stormwater drainage systems that
cause or contribute to a violati of state water quality, sediment
quality or ground water quality standards, including but not limited to
sanitary sewer connections, industrial process water, interior floor
drains, car washing, and greywater systems.

A device used to digzate the energy of flowing water. Generally
constructed of concrete in the form of a partially depressed or partially
submerged vessel, it may utilize baffles to dissipate velocities.

A surface which cannot be easily penetrated. For instaaicedoes
not readily penetrate paved surfaces.

An unvegetated ardhat either prevents or retards the entry of water
into the soil mantle as compared to infiltratiomder natural conditions
prior to development. A unvegetatedreawhich causes water to run

off the surface in greater quantities or at an increased rate of flow from
theflow that was present under natural conditions, prior to
development. Common impervious surfacesdude, but are not

limited to, roofs, walkways, piats, driveways, parking lots, storage
areas, concrete or asphalt paving, graveled areas and roads, packed
earthen materials, surfaces covered by oil, macadam, asphalt treated
base material (ATB), bituminous surface treatment (BST), chip seal,
seal coat oemulsified asphalt and cutback asphalt cement, and other
surfaces which similarly impede the natural infiltration of stormwater.
Open, uncovered retention and detenfamilities shallnot be

considered impervious surfaces for purposes of determinindhemet
the thresholds for applying minimum stormwater management
requirements are exceeded pursuai@hapter30.63ASCC.

However, @en, uncovered retention and detention facilities $teall
considered impervious surfaces for purposes of runoff modeling

A natural or marmade containment for surface water.

Streets (with or without curbs or gutters), sidewatkesswalks,
parking lots, water mains, sanitary and storm sewers, drainage
facilities, street trees and other appropriate items.
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Industrial activities Material handling, transportation, or storage; manufacturing;
maintenance; treatment; or disposal. Aregth industrial activities
include plant yards, access roads and rail lines used by carriers of raw
materials, manufactured products, waste material, -@rogucts;
material handling sites; refuse sites; sites used for the application or
disposal of proess waste waters; sites used for the storage and
maintenance of material handling equipment; sites used for residual
treatment, storage, or disposal; shipping and receiving areas;
manufacturing buildings; storage areas for raw materials, and
intermediateand finished products; and areas where industrial activity
has taken place in the past and significant materials remain and are
exposed to stormwater.

Infiltration The hydrologic process of storm water runoff soaking into the subsoil,
commonlyreferred to as percolation

Infiltration facility

(or system) A drainage facility designed to use the hydrologic process of surface
and stormwater runoff soaking into the ground, commonly referred to
as a percolation, to dispose of surface stodnwater runoff.

Infiltration rate The rate, usually expressed in inches/hour, at which water moves
downward (percolates) through the soil profile. Stemntn infiltration
rates may be inferred from soil analysis or texture or derived from
field measurments. Longerm infiltration rates are affected by
variability in soils and subsurface conditions at the site, the
effectiveness of pretreatment or influent control, and the degree of
long-term maintenance of the infiltration facility.

Ingress/egress Thepoints of access to and from a property.

Inlet A form of connection between surface of the ground and a drain or
sewer for the admission of surface and stormwater runoff.

Insecticide A substance, usually chemical, that is used to kill insects.

Interception

(hydraulics) The process by which precipitation is caught and held by foliage,
twigs, and branches of trees, shrubs, and other vegetation. Often used
for "interception loss" or the amount of water evaporated from the
precipitationintercepted.

Snohomish County Drainage Manual Volume | - Minimum Technical Requirements 114



Interflow

Intermittent stream

Invasive weedy
plant species

Invert

Invert elevation

Isopluvial map

Lag time

February 2021 Planning Commission Draft

That portion of rainfall that infiltrates into the soil and moves laterally
through the upper soil horizons until intercepted by a stream channel
or until it returns to the surfactr examplein a roadside ditch,
wetland, spring oseep. Interflow is a function of the soil system
depth, permeability, and watbplding capacity.

A stream or portion of a stream that flows only in direct response to
precipitation. It receives little or no water from springs andong
continued supply from melting snow or other sources. Itis dry for a
large part of the year, ordinarily more than three months.

Opportunistic species of inferior biological value that tend to
out-compete more desirablerms and become dominant; applied to
nornative species in this manual.

The lowest point on the inside of a sewer or other conduit.

The vertical elevation of a pipe or orifice in a pond that defines the
water level.

A map with lines representing constant depth of total precipitation for
a given return frequency.

The interval between the center of mass of the storm precipitation and
the peak flow of the resultant runoff.

Snohomish County Drainage Manual Volume | - Minimum Technical Requirements 115



Lake

Land disturbing
activity

Landslide

February 2021 Planning Commission Draft

See SC(@30.91L.010. Abody of freshwater that:

(1) Occurs in a depression of land or expanded part of a stream,
including reservoirs;

(2) Is greater than 6.6 feet (2 meters) in depth at the deepest point at
ordinary low water;

(3) Has less than 30% coverage ®es, shrubs, or persistent
emergent vegetation; and.

(4) Has an oceaderived salinity of less than 0.5 parts per thousand
(ppY).

A lake is bounded by the ordinary high water mark, or, where a stream
enters the lake, the extension of the elevation offatkess ordinary

high water mark within the stream. Lakes formed by a dam on a
stream or river are bounded by a contour approximating the normal
spillway elevation or normal pool elevation.

Lakes do not include artificial water bodies including, but moitéd

to, lakes constructed for irrigation or detention, wastewater treatment
facilities, farm ponds, recreational or fishing ponds or other landscape
ponds, unless they contain naturally occurring salmonids. Naturally
occurring means that the salmonidwvé migrated into the lake via a
connection to another water body containing salmonids and are not
artificially introduced into the lake.

Any activity that will result in movement of earth or a change in the
existing soil cover othe existing soil topography (both vegetative and
nonvegetative), including the creation and/or replacement of
impervious surfaces. Land disturbing activities include, but are not
limited to, clearingfilling, excavationand gradingLand disturbing
acivities do not include agricultural plowing and tilling exempt from
stormwater regulations pursuant to SCC 30.63A.200mpaction that
Is associated with stabilization of structures and road construction also
is a land disturbing activity. Vegetatiomanaement practices,
including landscape maintenance and gardening, are not land
disturbing activitiesDrainage facilitymaintenance practices are not
land disturbing activitiegprovided that the maintenance is performed
according to standar@slopted by Snohomish County.

See SCC 30.91L.030. dwnslope movement of a mass of sail, rock,
snow or ice including, but not limited to, rock falls, slumps, mud
flows, debris flows, torrents, earth flows and snow avalanches.
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Landslide hazard

areas See SCC 30.91L.040. réas potentially subject to mass earth
movement based on a combination of geologic, topographic, and
hydrologic factors, with a vertical height of 10 feet or more. These
include the following:

(1) Areas of historic landslides asidenced by landslide deposits,
avalanche tracks, and areas susceptible to basal undercutting by
streams, rivers or waves;

(2) Areas with slopes steeper tha®¥@®&hich intersect geologic
contacts with a relatively permeable sediment overlying a
relatively impermeable sediment or bedrock, and which contain
springs or ground water seeps; or

(3) Areas located in a canyon or an active alluvial fan, susceptible to
inundation by debris flows or catastrophic flooding.

Leachable materials Those substancdisat, when exposed to rainfall, measurably alter the
physical or chemical characteristics of the rainfall runoff. Examples
include erodible soils, uncovered process wastes, manure, fertilizers,
oil substances, ashes, kiln dust, and garbage dumpstegdeaka

Leachate Liquid that has percolated through soil and contains substances in
solution or suspension.

Leaching Removal of the more soluble materials from the soil by percolating
waters.
Legume A member of the legume or pulse famileguminosagone ofthe

most important and widely distributed plant families. The fruit is a
"legume" or pod. Includes many valuable food and forage species,
such as peas, beans, clovers, alfalfas, sweet clovers, and vetches.
Practically all legumes are nitrogéiring plants.

Level pool routing The basic technique of storage routing used for sizing and analyzing
detention storage and determining water levels for ponding water
bodies. The level pool routing technique is based on the continuity
equation: Inflow— Outflow = Change in storage.

Level spreader A temporary ESC device used to spread out stormwater runoff
uniformly over the ground surface as sheet flow (i.e., not through
channels). The purpose of level spreaders is to prevent concentrated,
erosive flows from oaarring, and to enhance infiltration.

Local government Any county, city, town, or special purpose district having its own
incorporated government for local affairs.
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An incised or paved channel from inlet to outlet in a dry basin which is
designed to carry low runoff flows and/or baseflow, directly to the
outlet without detention.

A stormwater management and land development strategy that strives
to mimic predisturbance hydrologic processes of infiltration,

filtration, storage, evaporation and transpiration by emphasizing
conservation, use of egite natural features, site planniagd

distributed stormwater management practices that are integrated into a
project design

Distributed stormwater management practices, integrated into a project
design, that emphasize piesturbance hydrologic processes of

filtration, storage, evaporation, infiltration and transpiraticw L

impact developmerBMPs include, but are not limited to,
bioretention/rain gardens, permeable pavements, roof downspout
controls, dispersion, soil quality and depth, minimal excavation
foundations, vegetated roofs, and wateuse.

A layer of compacted tillcompacteatlay, concretepr a
geomembrane.

A Mitigated Determination of Nonsignificance (See DNS and
Mitigation).

See SCC 30.91M.011Activities conducted on currently serviceable
structures, facilities and equipment that involve no expansion or use
beyond that previouslgxisting and result in no significant adverse
hydrologic impact. It includes those usual activitiedeen to prevent a
decline, lapse or cessation in the use of structures and systems. Those
usualactivities may include replacement of dysfunctional facilities,
including cases wheiy permit requires replacing an existing

structure with a different type structure lasg asthe functioning
characteristics of the original structure are not changed.

Snohomish County Drainage Manual Volume | - Minimum Technical Requirements 118



February 2021 Planning Commission Draft

Manning's equation An equation used to predict the velocity of water flow in an open
channel or pipelines:

V= 1.486R/3g2
n

where:
V is the mean velocity of flow in feet per second
R is the hydraulic radius in feet

S is the slope of the energy gradient or,dssumed uniform flow, the
slope of the channel in feet per foot; and

n is Manning's roughness coefficient or retardance factor of the
channel lining.

Mass wasting The movement of large volumes of earth material downslope.

Master drainage plan A comprehensive drainage control plan intended to prevent significant
adverse impacts to the natural and manmade drainage system, both on
and oftsite.

Mean annual water
level fluctuation Derived as follows:
(1) Measure the maximum water level (e.g., with a crest stage gage,
Reinelt and Horner 1990) and the existing water level at the time
of the site visit (e.g., with a staff gage) on at least eight occasions
spread through a year.

(2) Take the difference of thmaximum and existing water level on
each occasion and divide by the number of occasions.

Mean depth Average depth; crossectional area of a stream or channel divided by
its surface or top width.

Mean velocity The average velocity of a stream flowingaichannel or conduit at a
given crosssection or in a given reach. It is equal to the discharge
divided by the crossectional area of the reach.

Measuring weir A shaped notch through which water flows are measured. Common
shapes are rectangular, trapeelal, and triangular.

Mechanical analysis The analytical procedure by which soil particles are separated to
determine the patrticle size distribution.

Mechanical practices  Soil and water conservation practices that primarily change the surface
of the land or that store, convey, regulate, or dispose of runoff water
without excessive erosion.
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Elements, such as mercury, lead, nickel, zinc and cadmium, which are
of environmental concern because they do not degrade over time.
Although many are necemy nutrients, they are sometimes magnified

in the food chain, and they can be toxic to life in high enough
concentrations. They are also referred to as heavy metals.

The lower trophic levels of the soil food web. They are normally
consideredd include bacteria, fungi, flagellates, amoebae, ciliates,
and nematodes. These in turn support the higher trophic levels, such
as mites and earthworms. Together they are the basic life forms that
are necessary for plant growth. Soil microbes also fondt
bioremediate pollutants such as petroleum, nutrients, and pathogens.

See SCC 30.91M.120. "Mitigatiomieans:

(1) Avoiding the impact altogether by not taking a certain action or
parts of an action;

(2) Minimizing impact bylimiting the degree or magnitude of the
action and its implementation, by using appropriate technology, or by
taking affirmative steps to avoid or reduce impacts;

(3) Rectifying the impact by repairing, rehabilitating or restoring the
affected environment;

(4) Reducing or eliminating the impact over time by preservation and
maintenance operations during the life of the action;

(5) Compensating for the impact by replacing, enhancing, or providing
substitute resources or environments; or

(6) Monitoring the inpact and taking appropriate corrective measures.

A wetland whose physical, hydrological, or water quality
characteristics have been purposefully altered for a management
purpose, such as by dredging, filling, forebay camt$ton, and inlet or
outlet control.

To systematically and repeatedly measure something in order to track
changes.

The collection of data by various methods for the purposes of
understanding natural systems and featwesluating the impacts of
development proposals on such systems, and assessing the
performance of mitigation measures imposed as conditions of
development.

A layer of organic material or aggregate applied to the surface of soil.
Organic mulch may beomposed of chipped site vegetation, compost,
hydromulch, wooebased or wood straw, wood strand, or straw.
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See Native Growth Protection Easement.
National Geodetic Vertical Datum.

The National Pollutant Discharge Elimination System as established
by the Federal Clean Water Act.

The part of the federal Clean Water Act, which requires point source
dischargers to obtain permit¥$hese permits are referred to as NPDES
permits and, in Washingtastate are administered by the Washington
State Department of Ecology.

An easement granted for the protection of native vegetation within a
critical area or its associated buffer. The NGPE shall be recorded on
the appropriate documents of title and filed with @m®homish

County Records Division.

Vegetation comprised of plant species, other than noxious weeds, that
are indigeous to the coastal region of the Pacific Northwest and

which reasonably could have been expected to naturally occur on the
site. Examples include trees such as Douglas fir, Western Hemlock,
Western Red Cedar, Alder, Bigaf Maple, and Vine Maple; shrubs

such as willow, elderberry, salmonberry and salal; and herbaceous
plants such as sword fern, foam flower, and fireweed.

Means the location of those channels, swales, and othenanmade
conveyance systems as defined by the first docledgnpographic
contours existing for the subject property, either from maps or
photographs, or such other means as appropriate. In the case of
outwash soils with relatively flat terrain, no natural location of surface
discharge may exist.

The following and disturbing activities: Class Mjeneral forest
practices thaare conversions from timber land to other uses; structural
development, including constructioniostallation of a building or

other structuregreation othardsurfaces; and subdivisions, short
subdivisions, residenti@ondominiumssinglefamily detached units
(SFDU), residential condominiums, planned residential developments
(PRD) and binding sitplans. Projectsmeeting the definition of
redevelopment shall not be considered new development.
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A form of nitrogen which is an essential nutrient to plants. It can
cause algal blooms in water if all other nutrients are present in
sufficient quantities. It is a product of bacterial oxidation of other
forms of nitrogen, from the atmosphere duringleal storms and
from fertilizer manufacturing.

The biochemical oxidation process by which ammonia is changed first
to nitrites and then to nitrates by bacterial action, consuming oxygen in
the water.

Usually ammoniumnitrite, and nitrate ions, and certain simple amines
available for plant growth. A small fraction of organic or total
nitrogen in the soil is available at any time.

Pollution that enters a waterbody from diffuse origins ontatershed
and does not result from discernible, confined, or discrete
conveyances.

The depth of uniform flow. This is a unique depth of flow for any
combination of channel characteristics and flow conditions. Normal
depth is calculated usifganning's Equation.

See SCS Method.

Essential chemicals needed by plants or animals for growth.
Excessive amounts of nutrients can lead to degradation of water
guality and algal blooms. Some nutrients can be toxic at high
concentations.

Water quality treatment facilities to which stormwater runoff is
restricted to some maximum flow rate or volume by a fipiitter.

Any area lying upstream of the site that drains onto the site and any
area lying downseam of the site to which the site drains.

Facilities for holding or retaining excess flows over and above the
carrying capacity of the stormwater conveyance system, in chambers,
tanks, lagoons, ponds, or other basins that are nat afghe

subsurface sewer system.

A vault, usually underground, designed to provide a quiescent
environment to separate oil from water.
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Water quality treatment facilities which receive all of the stormwater
runoff from a drainage area. Flows above the water quality design
flow rate or volume are passed through at a lower percent removal
efficiency.

The entire property that includes the proposed development.

Site development techniques that serve to infiltrate, disperse, and
retain stormwater runoff esite.

Operational BMPs are a type of Source Control BMP. They are
schedules of activities, prohibition of practices, and other managerial
practices to prevent or reduce pollutants from entering stormwater.
Operational BMPs include formation of a pollution prevention team,
good housekeeping, preventive maintenance procedures, spill
prevention and cleanp, employee training, inspections of [ptdnt

sources and BMPs, and record keeping. They can also include process
changes, raw material/product changes, and recycling wastes.
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Ordinary high

water mark See SCC 30.910.030n all lakes, streams and tidal waters, is the
mark that will befound by examining the beds and banks and
ascertaining where the presence and action of waters are so common
and usual, and so long continued in all ordinary years, as to mark upon
the soil a character distinct from that of the abutting upland, with
respetto vegetation. The following criteria clarify this mark on tidal
waters, lakes, and streams:

(1) Tidal waters.

(a) in high energy environments where the action of waves or
currents is sufficient to prevent vegetation establishment below
mean higher higkide, the ordinary high water mark is coincident
with the line of vegetation. Where there is no vegetative cover for
less than one hundred feet parallel to the shoreline, the ordinary
high water mark is the average tidal elevation of the adjacent lines
of vegetation. Where the ordinary high water mark cannot be
found, it is the elevation of mean higher high tide.

(b) in low energy saltwater environments where the action of
waves and currents is not sufficient to prevent vegetation
establishment below meargher high tide, the ordinary high

water mark is coincident with the landward limit of hydrophytic

salt tolerant vegetation. "Salt tolerant vegetation" means vegetation
which is tolerant of interstitial soil salinities greater than or equal

to 0.5 parts pethousand (ppt);

(c) In low energy freshwater environments where the action of the
water is not sufficient to prevent vegetation establishment below
the mean higher high tide, use the mean higher high tide elevation
or one or more the following indicatodandward limits of drift

logs or other drift deposits, presence of hydrophytic plants,
presence of hydric soils, soil surface changes from algae, or
sediment deposition areas to areas where the soils show no sign of
depositional processes from water;

(2) Lakes. Where the ordinary high water mark cannot be found, it
shall be the line of mean high water;

(3) Streams. Where the ordinary high water mark cannot be found, it
shall be the line of mean high water. For braided streams, the
ordinary highwater mark is found on the banks forming the outer
limits of the depression within which the braiding occurs.
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Organic matter as decomposed animal or vegetable matter. It is
measured by ASTM D 2974. Organic matter is an important reservoir
of carbon and a dynamic component of soil and the carbon cycle. It
improves soil and plant efficiency by improving soil physical
properties including drainage, aeration, and other structural
characteristics. It contains the nutrients, microbes, and kighrar

soil food web organisms necessary for plant growth. The maturity of
organic matter is a measure of its beneficial properties. Raw organic
matter can release watsoluble nutrients (similar to chemical
fertilizer). Beneficial organic matter hasdergone a humification
process either naturally in the environment or through a composting
process.

An opening with closed perimeter, usually shadged, and of regular
form in a plate, wall, or partition through which water may flow,
generally ued for the purpose of measurement or control of water.

Point of water disposal from a stream, river, lake, tidewater, or
artificial drain.

A waterway constructed or altered primarily to carry water from-man
made structures, such tesraces, tile lines, and diversions.

Soils formed from highly permeable sands and gravels.

A pipeline or conduit device, together with an outlet pipe, that
provides for the discharge of portions of combined sewer flows into
receivng waters or other points of disposal, after a regular device has
allowed the portion of the flow which can be handled by interceptor
sewer lines and pumping and treatment facilities to be carried by and
to such water pollution control structures.

Detention basin release rate divided by the surface area of the basin. It
can be thought of as an average flow rate through the basin.

To flow over the limits of a containment or conveyance element.

A highway where the right of owner or occupants of abutting land or
other persons to access, light, air, or view in connection with the
highway is controlled to give preference to through traffic to a degree
that, in addition to access connectioith selected public roads, there
may be some crossings and some private driveway connections at
grade. (See WAC 4688-010)

The effective diameter of a particle as measured by sedimentation,
sieving, or micrometric methods.

Snohomish County Drainage Manual Volume | - Minimum Technical Requirements 125



Peak discharge

Peak-shaving

Percolation

Percolation rate

Permanent stormwater
control (PSC) plan

Permeable soils

Person

Perviousness

Pervious surface

Pesticide

pH

February 2021 Planning Commission Draft

See SCC 30.91P.120rhe maximum instantaneous rate of storm
water runoff in cubic feet per second (cfs) or cubic meters per second
(cms) determined for the design storm.

Controlling postdevelopment peak discharge rates toegeeebpment
levels by providing temporary detention in a BMP.

The movement of water through soil.

The rate, often expressed in minutes/inch, at which clear water,
maintained at a relatively constant depth, will seep out of a
stanardized test hole that has been previously saturated. The term
percolation rate is often used synonymously with infiltration rate
(shortterm infiltration rate).

A plan which includes permanent BMPs for the corfgdollution
from stormwater runoff after construction and/or land disturbing
activity has been completed

Soil materials with a sufficiently rapid infiltration rate so as to greatly
reduce or eliminate surface and stormwater runoff. Teeieare
generally classified as SCS hydrologic soil types A and B.

See SCC 30.91P.16(n individual, partnership, corporation,
association, organization, cooperative, public or municipal
corporation, or agency of the state or local governnhenig or an
agent or representative thereof.

Related to the size and continuity of void spaces in soils; related to a
soil's infiltration rate.

A surfacematerial thatillows stormwater to infiltrate into the ground.
Exampes include lawn, landscape, pasture, native vegetation areas,
and permeable pavements.

A general term used to describe any substanseally chemical

used to destroy or control organisms; includes herbicides, insecticides,
algicides, fungiales, and others. Many of these substances are
manufactured and are not naturally found in the environment. Others,
such as pyrethrum, are natural toxins that are extracted from plants and
animals.

A measure of the alkalinity or acidity of a substawtéch is
conducted by measuring the concentration of hydrogen ions in the
substance. A pH of 7.0 indicates neutral water. A 6.5 reading is
slightly acid.
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Physiographic Characteristics of the natural physical environment (including hills).

Plan approval

authority The Plan Approval Authority is defined as that department within a
local government that has been delegated authority to approve
stormwater site plans.

Planned unit

development (PUD) A special classification authorized in some zoningradces, where a
unit of land under control of a single developer may be used for a
variety of uses and densities, subject to review and approval by the
local governing body. The locations of the zones are usually decided
on a caséy-case basis.

Plat A map or representation of a subdivision showing the division of a
tract or parcel of land into lots, blocks, streets, or other divisions and
dedications.NOTE: See also SCC JLP.220 "Plat, final," SCC
30.91P.230 "Plat, final short,"and SCC 3®1P.240"Plat,
preliminary.”

Plunge pool A device used to dissipate the energy of flowing water that may be
constructed or made by the action of flowing. These facilities may be
protected by various lining materials.

Point discharge The release of collected @&ior concentrated surface and stormwater
runoff from a pipe, culvert, or channel.

Point of compliance The location at which compliance with a discharge performance
standard or a receiving water quality standard is measured.

Pollution Contamination or othrealteration of the physical, chemical, or
biological properties, of waters of the state, including change in
temperature, taste, color, turbidity, or odor of the waters, or such
discharge of any liquid, gaseous, solid, radioactive or other substance
into any waters of the state as will or is likely to create a nuisance or
render such waters harmful, detrimental or injurious to the public
health, safety or welfare, or to domestic, commercial, industrial,
agricultural, recreational, or other legitimate bériaf uses, or to
livestock, wild animals, birds, fish or other aquatic life.

Pollution generating

hard surface Those hard surfaces considered to be a significant source of pollutants
in stormwater runoff. See the listing of surfaces umpaddution-
generating impervious surface.
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Those impervious surfaces considered to bigmificant source of
pollutants in stormwater runoff. Such surfaces include those which are
regularlysubject tovehicular use, industrial activities, or storage of
erodible or leachable materials, wastes, or chemicals, and which
receive direct rainfall or the ruon or blow-in of rainfall. Erodible or
leachable materials, wastes, or chemicals are thdsstances wbh,
when exposed to rainfall, measurably alter the physical or chemical
characteristics of the rainfall runoff and are PGIS. Examples include,
but are not limited to, erodible soils that are stockpiled, uncovered
process wastes, manure, fertilizers, silypstances, ashes, kiln dust,
and garbage dumpster leakage. Metal roofs are also considered PGIS
unless they are coated with an inert, femchable material such as
bakedon enamel coating. The following surfaces are considered
regularlyused by motor @hicles: roadsjnvegetated road shoulders,
bike lanes within the traveled lane of a roadway, driveways, parking
lots, unfenced fire lanes, vehicular equipment storage yards, and
airport runwaysA surface, whether paved or not, shall be considered
subjectto vehicular use if it is regularlysed by motor vehicles. The
following surfaces are not considered to be reguaskyd surfaces by
motor vehicles: paved bicycle pathways separfited and not

subject to drainage from roads for motor vehicles, feficedanes,
andinfrequently used maintenance access roads.

Any noniimpervious surface subject to vehicular use, industrial
activities, or storage of erodible or leachable materials, wastes or
chemicals, and thaeceive direct rainfall or ruon or blowin of

rainfall, use of pesticides and fertilizers, or loss of soil. Typical PGPS
include permeable pavement subject to vehicular use, lawns and
landscaped areas including: golf courses, parks, cemeteries, arsd sport
fields (natural and artificial turf)

A fully -forested condition (soils and vegetation) to whiclapproved
continuous runoff hydrologic model is calibrated, unless reasonable,
historic information is provided that indiest the site wagrairie prior

to EurcAmerican settlement.

For the purposes of this document an expected outcome based on the
results of hydrologic modeling and/or the judgment of a trained
professional civil engineer or geologist.

The removal of material such as solids, grit, grease, and scum from
flows prior to physical, biological, or physical treatment processes to
improve treatability. Pretreatment may include screening, grit
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removal, settling, oil/water separation, or applmaof a Basic
Treatment BMP prior to infiltration.

Unique, irreplaceable fens that can exhibit water pH in a wide range
from highly acidic to alkaline, including fens typified by Sphagnum
speciesLedum groenlandicurfLabrador tea)Drosera rotundifolia
(sundew), and/accinium oxycoccogbog cranberry); marl fens;
estuarine peat deposits; and other moss peat systems with relatively
diverse, undisturbed flora and fauna. Bog is the common name for
peat systems having the Sphagnum @asion described, but this term
applies strictly only to systems that receive water income from
precipitation exclusively.

A person registered with the state of Washington as a professional
engineer in civiengineering.

Any proposed action to alter or develop a site. The proposed action of
a permit application or an approval, which requires drainage review.

That portion of a property, properties, or right of way subject to land
disturbing activities, newhardsurfaces, or replacddhrdsurfaces.

Any individual, person, partnership, corporation, association,
organization, cooperative, public or municipal corporation, or agency
of the state or locajovernmental unit, or an agent or representative
thereof proposing a development activity or project permit.

Equivalent to engineered soil/landscape system. This can also be a
natural system that has not been distdror modified.

See SCC 30.91P.400. A retention or detention facility serving more
than one site and constructed or owned by a public agency.

Puget Sound south of Admiralty Inlet (includingod Canal and

Saratoga Passage); the waters north to the Canadian border, including
portions of the Strait of Georgia; the Strait of Juan de Fuca south of the
Canadian border; and all the lands draining into these waters as
mapped in Water Resources Int@y Areas number$ through 19,

set forth in WAC 173500-040.

See Retention/detention facility.
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Plant or animal species that are regional relatively uncommon, are
nearing endangered status, or whesistence is in immediate

jeopardy and is usually restricted to highly specific habitats.

Threatened and endangered species are officially listed by federal and
state authorities, whereas rare species are unofficial species of concern
that fit the above efinitions.

A means of computing storm drainage flow rates (Q) by use of the
formula Q = CIA, where C is a coefficient describing the physical
drainage ared,is the rainfall intensity and is the area.

A length of channel with uniform characteristics.

Naturally and/or reconstructed naturally occurring surface water bodies,
such as creeks, streams, rivers, lakes, wetlastisaries, and marine
waters, or groundwater

The addition of water to the zone of saturation (i.e., an aquifer).

As used in Volume IV, recommended BMPs are those BMPs that are
not expected to be mandatory by logal’ernments at new
development and redevelopment sites. However, they may improve
pollutant control efficiency, and may provide a more comprehensive
and environmentally effective stormwater management program.

Thefollowing activities thatdéke place on a site that already has 35
percent or more existingardsurface coverage: the creation of new
hardsurface(s); structural development including construction,
installation, expansion or replacement of a building footprint or other
structure; eplacement of existingardsurface that is not maintenance;
and land disturbing activity.

An action (here, for stormwater management purposes) that involves
more than one discrete property.

See 30.91P.400 "Public regial storm water management facility
(public regional facility)".

The computed peak rate of surface and stormwater runoff from a site.

For structuresthe removal and replacement of hard surfaces down to the
foundation. For other hard surfaces, the removal down to bare soil or
base course and replacement.

Snohomish County Drainage Manual Volume | - Minimum Technical Requirements

130



Replaced impervious

surface

Residential density

Restoration

Retention

Retention facility

Retrofitting

Return frequency

Rhizome

Riffles

Rill

Riprap

Riparian

Riser

February 2021 Planning Commission Draft

For structures, the removal and replacement of impervious surfaces
down to the foundation. For other impervious surfaces, thevaim
down to bare soil or base course and replacement.

The number of dwelling units per unit of surface area. Net density
includes only occupied land. Gross density includes unoccupied
portions of residential areas, such as roadsogen space.

Actions performed to reestablish wetland functional characteristics and
processes that have been lost by alterations, activities, or catastrophic
events in an area that no longer meets the definition of a wetland.

The process of collecting and holding surface and stormwater runoff
with no surface outflow.

See SCC 30.91R.170. An open or closed facility, such as a pond or
tank, that stores storm water runoff without release except byswéa
evaporation, plant transpiration or infiltration into the ground. The
facility includes the flow control structure, the infiltration system, the
inlet and outlet pipes, and all maintenance access points.

The renovation of an existingrgtture or facility to meet changed
conditions or to improve performance.

A statistical term for the average time of expected interval that an
event of some kind will equal or exceed given conditions (e.g., a
stormwater flow that occursery 2 years).

A modified plant stem that grows horizontally underground.

Fast sections of a stream where shallow water races over stones and
gravel. Riffles usually support a wider variety of bottom organisms
than other stream sections.

A small intermittent watercourse with steep sides, usually only a few
inches deep. Often rills are caused by an increase in surface water
flow when soil is cleared of vegetation.

A facing layer or protective mound of rocks placed to pregesgion
or sloughing of a structure or embankment due to flow of surface and
stormwater runoft.

Pertaining to the banks of streams, wetlands, lakes, or tidewater.

A vertical pipe extending from the bottom of a pond BMP that is used
to contol the discharge rate from a BMP for a specified design storm.
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See SCC 30.91R.238 privately maintained easement or parcel
created to provide vehicle access from a public road to one or more
lots, and where appropriate, may include petastequestrian and
bicycle facilities. Limits may include the outside edge of sidewalks, or
curbs and gutters, planter strips, paths, walkways, or side ditches,
including the appertaining shoulder and all slopes, ditches, channels,
waterways, and otheeatures necessary for proper drainage and
structural stability within the easement or parcel.

A substance used to destroy rodents.

See SCC 30.91R.252Vater originating from rainfall and other
precipitation that is found in drainageilities, rivers, streams,
springs, seeps, ponds, lakes and wetlands as well as shallow
groundwater. It includes the portion of rainfall or other precipitation
that becomes surface flow and interflow.

Soil Conservation Service (now the Natural Resaif@enservation
Service), U.S. Department of Agriculture

A single-event hydrologic analysis technique for estimating runoff
based on the Curve Number method. The Curve Numbers are
published by NRC$ Urban Hydrology for Small Watersheds, 55 TR,
June 1976. With the change in name to the Natural Resource
Conservation Service, the method may be referred to as the NRCS
Method.

See State Environmental Policy Act.

See SCC 30.91S.010 mAember of the fish family salmonidae

including chinook, coho, chum, sockeye, and pink salmon; rainbow,
steelhead, searun cutthroat, cutthroat trout, brown and bull trout; brook
and Dolly Varden char; kokanee and whitefish

A manmade depressn or basin with a layer of sand that treats
stormwater as it percolates through the sand and is discharged via a
central collector pipe.

In soils, the point at which a soil or an aquifer will no longer absorb
any amount of water without losing an equal amount.

Erosion of channel banks due to excessive velocity of the flow of
surface and stormwater runoft.

Fragmented matelighat originates from weathering and erosion of
rocks or unconsolidated deposits, and is transported by, suspended in,
or deposited by water.
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The depositing or formation of sediment.

Assemblages ddrect, rooted, herbaceous vegetation, excluding

mosses and lichens, at least some of whose members have relatively
narrow ranges of environmental requirements, such as hydroperiod,
nutrition, temperature, and light. Examples include fen species such as
sundew and, as well as a number of species of Carex (sedges).

Stages during which organisms have limited mobility or alternatives in
securing the necessities of life, especially including reproduction,
rearing, and migration periods.

Assemblages of woody vegetation less than 6 meters in height, at least
some of whose members have relatively narrow ranges of
environmental requirements, such as hydroperiod, nutrition,
temperature, and light. xamples include fen species such as Labrador
tea, bog laurel, and cranberry.

Those suspended solids in stormwater that separate by settling when
the stormwater is held in a quiescent condition for a specified time.

The relatively uniform removal of soil from an area without the
development of conspicuous water channels.

Runoff that flows over the ground surface as a thin, even layer, not
concentrated in a channel.

The proposed progt as regulated by the Shoreline Management Act.
Usually the construction over water or within a shoreline zone
(generally 200 feet landward of the water) of structures such as
buildings, piers, bulkheads, and breakwaters, including environmental
alteratons such as dredging and filling, or any project which interferes
with public navigational rights on the surface waters.

The passage of runoff through a BMP in less than the design treatment
time.

The process by which a rivéake, or other waterbody becomes
clogged with sediment. Silt can clog gravel beds and prevent
successful salmon spawning.
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The area defined by the legal boundaries of a parcel or parcels of land
that is (are) subject to new development or redevelaopmeluding
contiguous improvements in the right of wayor road projects, the
length of the project site and rigbt-way boundaries define the site.

An inclined ground surface, the inclination of which is expressed as a
ratio of horizontal disince to vertical distance or as a percentage of

rise over run (vertical over horizontal distance. (See figure 30.91S.400
for illustrations) Average slope is determined for the site by using the
time of concentration line as the horizontal length and thecae

difference along said line. Slope is the vertical difference divided by
the horizontal length expressed as a percentage. The overall site risk is
based on the highest risk slope being disturbed with an area of 5,000
square feet or more.

The sliding of overlying material. It is the same effect as caving, but it
usually occurs when the bank or an underlying stratum is saturated or
scoured.

See SCC 30.91S.460he naturally occurring, unconsolidated mineral
and organic matal deposits overlying bedrock.

A classification of soils by the Soil Conservation Service into four
runoff potential groups. The groups range from A soils, which are
very permeable and produce little or no runoff, to D soils, whie
not very permeable and produce much more runoff.

A layer of soil, approximately parallel to the surface, which has
distinct characteristics produced by doitming factors.

A vertical section of the soil from the surfabeough all horizons,
including C horizons.

The relation of particles or groups of particles which impart to the
whole soil a characteristic manner of breaking; some types are crumb
structure, block structure, platy structure, and colurstracture.

The ease with which gases, liquids, or plant roots penetrate or pass
through a layer of soil.

The use of measures such as rock lining, vegetation or other
engineering structures to prevent the movement of soil when loads are
applied to the soil.
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The relative proportion, by weight, of particle sizes, based on the
USDA system, oindividual soil grains less than 2 mm equivalent
diameter in a mass of soil. The basic texture classes in the
approximate order of increasing proportions of fine particles include:
sand, loamy sand, sandy loam, loam, silt loam, silt, clay loam, sandy
clay, silty clay, and clay.

The physical or chemical binding of pollutants to sediment or organic
particles.

Structures, equipment, supplies or operatiosnded to prevent
pollutants fromcoming into contet with stormwater through physical
separation of areas or carefodnagement of activities that are sources
of pollutants.

A Tee section or turn down elbow designed to retain a limited volume
of pollutant that floats on water, suchalsor antifreeze. Spill control
devices are passive and must be cleangdor the spilled pollutant to
actually be removed.

A passage such as a paved apron or channel for surplus water over or
around a dam or similar obstruction. An operlosed channel, or

both, used to convey excess water from a reservoir. It may contain
gates, either manually or automatically controlled, to regulate the
discharge of excess water.

The Washingtomstatelaw intended to minimize environmental

damage. SEPA requires that state agencies and local governments
consider environmental factors when making decisions on activities,
such as development proposals over a certain size andaloengive
plans. As part of this process, environmental documents are prepared
and opportunities for public comment are provided.
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Slopes of 4@ gradient or steeper within a vertical elevation change of
at least ten feet. A slope is delineated by establishing its toe and top,
and is measured by averaging the inclination over at least ten feet of
vertical relief. For the purpose of this definitio

The toe of a slope is a distinct topographic break in slope that
separates slopes inclined at less than 40% from slopes 40% or steeper.
Where no distinct break exists, the toe of a steep slope is the lower
most limit of the area where the ground scefdrops ten feet or more
vertically within a horizontal distance of 25 feet; AND

The top of a slope is a distinct topographic break in slope that
separates slopes inclined at less than 40% from slopes 40% or steeper.
Where no distinct break exists, ttug of a steep slope is the upper

most limit of the area where the ground surface drops ten feet or more
vertically within a horizontal distance of 25 feet.

A method to account for the attenuation of peak flows passing through
a detentiondcility or other storage feature.

The enclosed conduits that transport surface and stormwater runoff
toward points of discharge (sometimes called storm sewers).

The time interval between major storms of predetermined intearsity
volumes of runoff for which storm sewers attlerstructures are
designed and constructed to handle hydraulically without surcharging
and backfloodinge.qg., a 2year, 10year or 108year storm

A sewer that carries stormwater andface water, street wash and
other wash waters or drainage, but excludes sewage and industrial
wastes. Also called a storm drain.

See 30.91S.600 SCThat portion of precipitation that does not
naturally percolate into the ground or evaporate, but flows via
overland flow, interflow, pipes and other features of a stormwater
drainage system into a defined surface waterbody, or a constructed
infiltration facility.

Constructed and natural features which function together as a system
to collect, convey, channel, hold, inhibit, retain, detain, infiltrate,
divert, treat or filter stormwater.

A system of collecting, conveying, and storstgrmwaterunoff.
Stormwater facilities include, but are not limited to, all stormwater
conveyance systems and containment facilities inclugiipgines,
channels, dikes, ditches, closed depressginsnwaer flow control

Snohomish County Drainage Manual Volume | - Minimum Technical Requirements 136



Stormwater site plan

Strahler stream order

Stream gaging

Streambanks

Stream

February 2021 Planning Commission Draft

facilities, stormwater treatment facilities, erosion and sedimentation
control facilities, and other drainage structures and appurtenances,
both natural and artificial.

The comprehensive report containing all of thétecal information

and analysis necessary for regulatory agencies to evaluate a proposed
new development or redevelopment project for compliance with
stormwater requirements. Contents of the Stormwater Site Plan will
vary with the type and size of the prct, and individual site
characteristics. It includes a Stormwater Pollution Prevention Plan
(SWPPP) and a Permanent Stormwater Control Plan (PSC Plan).
Guidance on preparing a Stormwater Site Plan is contained in Chapter
3 of Volume I.

See SCC 30.91S.637.h@ hierarchical ordering of streams based on

the degree of branching. A firstder stream is an unforked or
unbranched stream. Two firstder streams flow together to form a
secondorder stream, two secoimider streams combato make a
third-order stream, etc. (Strahler 1957). This ordering method starts at
zero at each terminal segment, and proceeds towards the root stream.
Each time a bifurcation node is encountered, if both daughter branches
have the same order, then thdey is increased by one, otherwise the
largest order is used.

The guantitative determination of stream flow using gages, current
meters, weirs, or other measuring instruments at selected locations.
See Gagingtation.

The usubboundaries, not the flood boundaries, of a stream channel.
Right and left banks are named facing downstream.

See SCC 30.91S.640rhose areas where naturally occurring surface
waters flow sufficiently to produce a defined channel or bed which
demonstrates evidence of the passage of water including, but not
limited to, bedrock channels, gravel beds, sand and silt beds and
definedchannel swales. A defined channel or bed means a water
course that is scoured by water or contains deposits of mineral
alluvium. The channel or bed need not contain water during the entire
year. Streams do not include water courses which were created entirely
by artificial means, such as irrigation ditches, canals, roadside ditches
or storm or surface water rwff features, unless the artificially

created water course contains salmonids or conveys a stream that was
naturally occurring prior to the construction of the artificially created
water course.

Snohomish County Drainage Manual Volume | - Minimum Technical Requirements 137



February 2021 Planning Commission Draft

Structure A catchbasin or manhole in reference to a storm drainagersyste
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Physical, structural, or mechanical devices or facilities that are
intended to prevent pollutants from entering stormwater. Structural
source control BMPs typically include:

1 Enclosing and/or covering tipollutant source (building or other
enclosure, a roof over storage and working areas, temporary tarp,
etc.).

1 Segregating the pollutant source to preventanrof stormwater,
and to direct only contaminated stormwater to appropriate treatment
BMPs.

A short length of pipe provided for future connection to a storm
drainage system.

A drainage area that drains to a wateurse or waterbody named and
noted on common maps and which is contained within a basin.

A subdivision of a drainage basin (generally determined by
topography and pipe network configuration).

A pervious backfilled trench containing stone or a pipe for intercepting
ground water or seepage.

A layer of stone or soil used astbnderlying base for a BMP.

The B horizons of soils with distinct profiles. In soils with weak

profile development, the subsoil can be defined as the soil below the
plowed soil (or its equivalent of surface soil), in which roots normally
grow. Although a common term, it cannot be defined accurately. It
has been carried over from early days when "soil" was conceived only
as the plowed soil and that under it as the "subsoil."

The natural soil base underlying a BMP.

The flowcondition occurring in closed conduits when the hydraulic
grade line is above the crown of the sewer.

See SCC 30.91S.760. Waters that flow over the land surface and
frequently interact with groundwater.

Water originating from rainfall and other precipitation that is found in
drainage facilities, rivers, streams, springs, seeps, ponds, lakes, and
wetlands as well as shallow ground water.
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Surface and stormwater

management

system Drainage facilities andrgy other natural features that collect, store,
control, treat and/or convey surface and stormwater.

Suspended solids Organic or inorganic particles that are suspended in and carried by the
water. The term includes sand, mud, and clay particles (andatssoci
pollutants) as well as solids in stormwater.

Swale A shallow drainage conveyance with relatively gentle side slopes,
generally with flow depths less than one foot.

Terrace An embankment or combination of an embankment and channel across

a slope to ontrol erosion by diverting or storing surface runoff instead
of permitting it to flow uninterrupted down the slope.

Threshold discharge

area See3091T.054B An area within a project site draining to a single
natural discharge location or multiple natural discharge locations that
combine within onejuarter mile downstream (as determined by the
shortest flowpath) Seethe followingfigure for examples
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Examples of Threshold Discharge Area (TDA) Delineation
(Figure copied from 2019 Stormwater Management Manual for Western Washington)
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A continuous length of pipe that conveys water from one point to
another (typically down a steep slope) with no inlets or collection
points in between.

Pipe made of burned clay, concrete, or similar material, in short
lengths, usually laid with open joints to collect and carry excess water
from the soil.

Land drainage by means of a series of tile lines laid at a specified
depthand grade.

A layer of poorly sorted soil deposited by glacial action that generally
has very low infiltration rates.

The time period necessary for surface runoff to reach the outlet of a
subbasin from the hydraulically most remote point in the tributary
drainage area.

See SCC 30.91T.254. Forest trees, standing or down, of a commercial
species, including Christradrees. Timber does not include Christmas
trees that are cultivated by agricultural methods, as that term is defined
in RCW 84.33.035.

General term to include characteristics of the ground surface such as
plains, hills, mountains, degree ofie§ steepness of slopes, and other
physiographic features.

Topsoil shall be per ASTM D5268 standard specification, and water
permeability shall be 0.6 inches per hour or greater. Organic matter
shall have not more than %of nutrientsin mineralized watesoluble
forms. Topsoil shall not have phytotoxic characteristics.

The dissolved salt loading in surface and subsurface waters.

TPH-Gx: The qualitative anduantitative method (extended) for

volatile (“gasoline”) peDxdbheeum pro

gualitative and quantitative method (extended) for seotatile
(“diesel”) petroleum products 1in

The solids in water, sewage, or athiquids, including the dissolved,
filterable, and nonfilterable solids. The residue left when the moisture
is evaporated and the remainder is dried at a specified temperature,
usually 130C.
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That portion of the solids carried Byormwater that can be captured
on a standard glass filter.

Poisonous, carcinogenic, or otherwise directly harmful to life.

A legally created parcel of property designated for special
nonresidential and noncommercial uses.

A strudural device used to prevent debris from entering a spillway or
other hydraulic structure.

The estimated time for surface water to flow between two points of
interest.

A BMP that is intended to remove pollutants from stormwagefew
examples of treatment BMPs are Wetponds, oil/water separators,
biofiltration swales, and constructed wetlands.

A layer of soil that is designed to slow the rate of infiltration and
provide sufficient pollutant removal so as to pobtgroundwater
quality.

A combination of two or more treatment facilities connected in series.

Dispersion or scattering of light in a liquid, caused by suspended solids
and other factors; commonly used as a measure of suspetidedrso
a liquid.

Plastic pipes with holes drilled through the top, installed on the bottom
of an infiltration BMP, which are used to collect and remove excess
runoff.

A zone where development activity shall not occur, including logging,
and/or the construction of utility trenches, roads, and/or surface and
stormwater facilities.

Forested land, sufficiently large and flatindiltrate surface and storm
runoff without allowing the concentration of water on the surface of
the ground.

Those sloping areas of land which have in the past exhibited, are
currently exhibiting, or will likely in the future exhibit, mass
movement of earth.
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Assemblages of interacting organisms that are relatively uncommon
regionally.

Areas designated and identified by the U.S. Bureau of Census
according to the following criteria: an incomated place and densely
settled surrounding area that together have a maximum population of
50,000.

The United States Environmental Protection Agency.

Wetland processes or attributes that are valuable or beneficial to
society (also seeunctions). Wetland values include support of
commercial and sport fish and wildlife species, protection of life and
property from flooding, recreation, education, and aesthetic
enhancement of human communities.

All organic plant life growing orthe surface of the earth.

Ground that has natural permanent growth sufficient to resist erosion
during normal winter rainstorm events.

Regular use of an impervious or pervieausface by motor vehicles
The following aresubject to regular vehicular useads, urvegetated
road shoulders, bike lanes within the traveled lane of a roadway,
driveways, parking lots, wastricted accedge lanes, vehicular
equipment storage yards, and airport runways

The following are not consideredibject to regular vehicular use:
paved bicycle pathways separated from and not subject to drainage
from roads for motor vehiclesgstricted accedse lanes, and
infrequently used maintenance access roads.

Surface waters including rivers, streams, lakes, marine waters,
estuaries, and wetlands.

See SCC 30.91W.025h& chemical, physical, and biological
characteristics of water, usually with respect to its suitability for a
particular purpose.

The 24hour rainfall amount with a-éonth return frequency.
Commonly referred to as themdonth, 24hour storm.
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Minimum requirements of purity of water for various uses; for
example, water for agriculturate in irrigation systems should not
exceed specific levels of sodium bicarbonate, pH, total dissolved salts,
etc. In Washington, the Department of Ecology sets water quality
standards.

A geographic region within which water drains into a paldictiver,
stream, or body of water. Watersheds can be as large as those
identified and numbered by the State of Washington Water Resource
Inventory Areas (WRIAS) as defined in Chapter -bi® WAC.

The upper surface or top of the saturatedipn of the soil or bedrock
layer, indicates the uppermost extent of ground water.

Device for measuring or regulating the flow of water.
The opening in a weir for the passage of water.

An area thats inundated or saturated by surface or ground water at a
frequency and duration sufficient to support, and that under normal
circumstances dgssupport, a prevalence of vegetation typically
adapted for life in saturated soil conditions. Wetlands generally
include, but are not limited to swamps, marshes, bogs, and similar
areas, as well as artificial wetlands intentionally created frora non
wetland areas to mitigate for conversion of wetlands, as permitted by
the county. Wetlands do not include those artifigiatlands

intentionally created from newetland sites, including, but not limited
to irrigation and drainage ditches, grdised biofiltration swales,

canals, detention facilities, wastewater treatment facilities, farm ponds
and landscaping amenities,those wetlands created after July 1,
1990, that were unintentionally created as a result of the construction
of a road, street, or highway. The detailed methodology for wetland
delineation is contained in Washington State Wetlands Identification
and Delneation Manual Washington State Department of Ecology,
Publication #9684, March 1997

Delineation of the wetland edge shall be based on the U.S. Army
Corps of Engineerg/etlandsDelineationManual Technical
ReportY-87-1, U.S. Army Engineers Waterways Experiment Station,
Vicksburg, Miss. (1987)

Drainage facilitiedor water quality treatment that contain permanent
pools of water that are filled during the initial runoff from a storm
event. They are designed to optimize water quality by providing
retention time in order to settle out particles of fine sediment tohwh
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pollutants such as heavy metals absorb, and to allow biologic activity
to occur that metabolizes nutrients and organic pollutants.

Wetpool A pond or constructed wetland that stores runoff temporarily and
whose normal discharge location is elevatedsstm anaintain a
permanent pool of water between storm events.

Zoning See SCC 30.91Z.030rhe process by which the county legally
controls the use of property and physical configuration of development
upon tracts of land within its jurisdiction by esiahlng zones and
adopting the zoning map. Zoning is an official control that implements
the comprehensive plan and is enacted for the protection of the public
health, safety and welfare.
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